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S. M'f-eefa ©f Strong @f 
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0, l®spott.s«s &t ll#wfll«8., :0#eMl.g«yi« 
f. F, »€• "• . 
^®ig«,' to fi.®TOtawal liSjEoIetliisT..» il 
1, letkot ©f f r^estmr® M, 
2, lesp®B»s# uf t# s«®r©«® 
S. l«sf«ia®®® @f ,li0i«fli®.8 ^ fexls 
im Mmmm S®lmM.@Bs -§4 
1. i:ii"f^«titeti.0ii® ®a S®sf©B«#s &t H©w-
fli#® t® 01ii®rl#® ia Sag® 
TmetB • il 
i. Tim 0f 8^®g® f@8%« . il 
t, fit® ©f tl® §ag® f«st# iS 
V. sisa^ios n 
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fill. A0ffi0WL«*»®' •... m 
1%, nm @4 
Of fon# #cwowis. m mt mmAfmr 
m §im&m mmwtA 
I., ira©MOTcii 
f@r S'im fmws.t i% hms 'imm- ttet mgmm of' 'tast* 
iyr« ®a %lt« a®ia%k partsi &t &mm Immtm* MQm r«-
eiiitly, liw»ir«r, it Mas to«®a fomi ^at @teiW0ir®#®ptors, 
p®rf®im tl® ©f ta®t« ®r« fni«#at m G^@r mppm^mgrnm 
aai tmmmt h&i.j fayt®. a® f©f t&es® pLstat®rf ©rgams 
im Mb %««a m f«fr w^flEiirs^ Imt smeb 
fii®m« hmm m®t %mm ^m&rellw aeesptsi, 
ia«s« eli®»©i»#e«pt®i?s mm ieaUt W17 i»p®rtattt t© 
t&® la®©@t la itS' mm&TQ% f®? fw-i, ami itt Its nomal 
life pf«©«ss®®* ffe«®® 6l®ii®r®®»pt©i's fr®t«®itly tlnmirt tk® ®f-
f@iffes «f aaa la Mis ©f mtktml ®f p®sts, si.a©® 
t&®y ®aall« t&® lBiie®ts t® i#t«©t aa« swit s«#. gmlstaa#®® t&mt 
wcmM If® t®iKi® t® tli®s, ®i® »m®©@®« ®f mmf ©f ®mi" 
®®atrol m«asMP®s tei' ©f lait® m. fiaiiug a smfestas®® 
ttoat is aot omiy texi® t® tit® ims®®t, llmt at tM® sam® ti»« iriLll 
mot @@ st'tsiolat® tk® ebitt®Bi#®ft®3*®' as t® w@p»l't]^® ia®®®t. 
A st«Ay ®f thm f«i#ti®a of t&« gmstftt®iy ©&0a®r»®9ft®r» 
Qttmm t&s p®sst%ility a®t mXf of ^imiag «®i?® &i®irl«ig« @f 
til® plifai©l®®y ®f t^@ ia»«®t s®ss»s, femt als® ©f ¥®tter mi«r-
stastiBg til® Qf ©@r%ala- ©o'-fail-etis 
r###pt©rs. •Bi.mm attiti®aal stttt.!#® ef tl»## fh|^st®l@gl©al r®-
#f i2is#@%8 wir® t&«8® mmmmhrns mm h9gm 
tm f&llmtsg pmt^msi' 
1* ' "T& teteimlm# wh&th^r tk& ®&M©'iar8al sttoO-atieas la. 
tfe® kmmtlT ©f «» ©l.fa@%©Xf ©y a aatwr#., 
. toy tst«rid.Blaf t% is mmmm^^ t&w %h@ -tarsi 
%m mm» lu^ -iiBist- wi%& a #«©?©»« s#ltttl©a 
m lempomm is laitl8t«€.. 
'S. IP© ©?• B©o-wiatlI« t®x-
t@ @B tl« @f tik® tomsefly. 
Si f© %lMi- w»p@XXmw s«»® ©f • tlt«s® ®o»p«iwi« 
aat 'til® thmmMM at whitli %® a®e®pt®4 
- %h® riles, 
4, stttftf t&» fiaitat©yf ®f s©*® #f ®«r m©r® 
im^T%.m% hlmtlim, 
§•* a®#®rt«lB t@ wtoat ©xteat r«»p®a«®« ©t tMe ®x-
p®3?lm»tal fii®s, 'tfeat bat %#8a'-siiljsstei t@ tl® pm^ 
®«tm3P® ®f <» ©ml©® mf wmt& 
%® ^®®« &t fi»e® fll-@® tta€@r ®ag«« %«% »&»« 
®©ii4itl@fiS:,. 
• 
XI# "S^tXW ©y 
Tim m tss»@% mmm& teas te«®B fmHy 
«i IS.ti'lmgfca® (iSSiJa). AVImtt CltSt.) &as ®eT® f®©®at3L|r 
3»-ri®wei %h& f&f-S:i©l©gr ©f hnt a€is llttX® 
to^ t&® woxt: €ff mtria^aa.. Ciitt) Mas r®Tl«wi€ tli® 
®&«l-eal sea#@8 ©f Oalf tfei# p®rtaiaiag 
tlrsttly t© tto.0«@ lawstigatioss idll %® J.ael»t®i ia-tli® ip®-
irt.««r. TOl»|®«ts -^e®® i® ti"fli®« •#©&•#»!into.! , g«ae:p«-
al g®s»®s ia lBS®©ts, tfe® gmstatsry 
s®ms@s of ias®@ts, eff®®t« ®f t©xis asi t]fe®.,ga8-
tBtmtf »mm& im Mmsm -Ammmtim L. 
4. lisa^jral. eQasit«M%iom ®f §&«M«al i«a8®s iB.-Iiis®®ts, 
m&w -Mmm ©rgms %mm h®m ©fe®#nr®t aat 4©#®3?ife#i la la-
sett®, femt it is ©ftes dlffiealt to •t®t®«iE« tli® f«B#ti©ms 
®f tfe® v@]ei®m® ®®as® ©i^ams t&mi., 0®rtaia t:rp®s ©f «®a®® 
®®1I® li«f© fee®a #i®i®iat04 as ®li®»@w®@ptif®, lj«®aits® thmlf 
st3?w©tm,?» is s*ie& tket prnwmpttm @f ®&<«i®al ttlnttli «ei«s 
tb® m®»t l®gi®ei fwi«ti©B, It is »©t tsflaitely toown aa y»t 
wldLtli of ^®»« ©li«@i»®#ft®i?» faadties a# «JLfa®t@if aafi i^i@%t 
as gmst®t©ff &wsm^» It is »wm fo^sitol® t&at 00® typ® @f 
©ygaa ms^- "be atel® t© per®®!"?® l©tii tfp®« of stiaali. 
Tim @b-«deal »mnms is t&os®' ssm-ses tliat 
ar© asalpjms to raaXl, tastesBi-a @M®mi©al sems® im 
wrtefefat^s, tafic#r (ItSi), ia Mm a®B®grapk ©a thm® smmsm 
1» wrt®fef«t#s, hmm poiati4 ©mt tlat tbe mm&m »®ms® 
.is wsll 4©wlop®4 is mmy^ m® p©ss«8sioa "bj ia-
s®@t8 @f t&« &mmM, @aiiii©t to® stat­
ed witl. ®®itpaiatf at p^®®®at. kas fe®«a iis®tt8si@B 
®s t© wM«t&@r tto® sea®®® ©f tast® ml sa®ii ia iasests are 
tiff®'i^Btlat@4, ClilS, lfS4) is mf %h& mpini&m 
tbat tit® i»@«®ts iaf® m sea#® ©f test®, asfi tMt all #h«wieal 
8ti®mli aT® pmmtmA tlrmgfe M„^lr i«ir®l#p©d ©Ifaetoir ©r-
gaits, fMs ©jplKioa K#J»i@o ka® mt p3p©w4 a®®0ftatel® to 
a©st worker® #m tit® salij®tt, 
Sa®«frass flfSi), *fc® ka® tea® #®ia®miaMe ,w©rk ©a tli® " 
mmphoMs^' &f las»ft«» ie«® B©t egr®® with. «®»@ ®f t&« fimfi-
lag® ©f U&%m€m m tli® strttttar® ©f %%&• ©MmmmptmBt 
«xpr®®s@s his #oa©®tt mt tl® «li«i®a,JL seas®® %m tfc® follewiag 
t®i®s: 
fi® s««s® ©t tast® m& %Um mmm of ®a®ll @r@ ®ftea 
®la»s®i as ®&®«i®al ®-®s-s@s, Mt %mf ar® a©t iasstieal. 
Tast® 1® fr©4m@®a toy »a%®tas®®a la ®®lmtl©ii,. partly la 
® st®t«' ®f i®ais®ti«| ssell i® a f«r®®pti®B- ot ®m®iia-
ti@as fr®» ®i©r®ii« smfestaa®®® 1&® t^ality ' 
®f ta»t®: i» »®t i®t®i*ia®d by ®«f©®iti®a. f&® 
f@iir ta®t® mri®ti®®» sw««t, 8««r» salty, '-aai feitt®r are 
ilstiagmisltei, hf i»S8®t» a« fey mm 
6 
We mj %lm% @®m 
©haaieaHf at a ilstaa-e# mm tkrongk ©!• 
tmtory mmsmm.^ mA tk® smmmw tjio®# t&at y®-
tmljr« #oatsk@t with mhstmmm Heiag mtll 
fears »aJor p©ttl©a #f tfe«' w©fIi: m QhrnlmX ««s«® 
was ©a ott&m&Tf resfSBs#®. Wm %&# mm% pmt, tkim 
literatrnf# ©a . smmB ^11 sot %# ais@««9ii Im tbip 
mrimp M&rBhmlX |lfSi), flms a r#f®at r©Tl«w of th® 
ttir® ©B olfaeto^ 3?#««ptors.. 
li'asiel llfgll fcMii4 Im woi^ttiig with WQ apipialit 
fli«t %M% rnkmimt su%M%mmm9 tcjuli throng %&«-
•tarsi, •f&is fia-disg »a4« p#a0lbl« ©xttasiye werk ©n gms* 
tatoff organs, as It tumisMm% m a«ti®i for tli® of 
tattilir 0h«ieal Cg*iStat©rFl #«»»©» la witb '©sxteMiM# 
»0mtk parts* 
T#rlalii« ©md K#Iat@© |lfM| law sewrely' eritl-
@l»©t tli« work, of ElmaleM ©a tli# gtistatorr senses of iasaet®, 
timiMiag tliat tJMi^ r@sj>©as«s of tk« t© tarsal 8ti*a-
Imtim mw& Am tm #lfm©t©fr aal t«@tiX® 
{Ifgfl)} teas a#fiait®ly 9:fe©wa tlat Wkm #riti«i«s hf Ttriaia® , 
ar« a©t Talit.* 
fkm of ©a. tit# tarsal -ntlaMla-
ti©B# la mm ©p®» to @rittti«» f&@ femtk aat s««41e 
s«tte.i, ^i#li w&m d©E€m@t#i m mnlf a 
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auit tkmm ottmimg thm ®mm tfpm ©f 'mlntim with 
TO»l®ms %%0. r«a©%i»» ©f. tte® Immmte, 
Mlaaltit llfgia, IfiiH),. ©©-aMttwiaf Ms work ©a fm©-
tlOB of iife«leal mmnm ®m tersl, ©@atla«®i t&# tarsi 
©f tl®: ^•|l0i Amiml Wtrm^im attiaaita Mam. w«r» ««»• 
t® st'twli «a4 %km% msmB 'sarlstts ©a thm tar­
si wkieh mmw %# Bpprmpvimtmlf »g«.s ©f tast©. W«i« 
llfl®) ®f gyw»#ta fttaiaata Mas. t® 
as @xt»ii8iT« »rl#® ©f .©ar1&©tof€rat®s, a»i tli® tlir«sh©14 
f®r «m©f©s® t© fe# a!i©«it ©..0#&-ftiS »®l:ar. Aai«rs®® {IfMl sliow-
©4 t^at ft am¥®r @f ^mmm po-sa«s» legs 
wM^ m» s®a®iti"r® t© ®®at«©t wi-^. 8la«i@®l amfestaa©##. Aft«r 
%hm pr®s#R«e of <ili«©^reie#f%®rs m %hm tarsi ©f iwa# 
pr©ir«€ %.j ®^^p®riai®fc^i atiias, lltrittgiMi {IfSffe) ils®©*®r«t 
tSi.® ©rgaai eai i8s#rlto®i tkelr 8tr«<©tai^, 
Im Wwimh lltSf, IfttI, «©rMmg with tb« hmmj %®®, 
ka» tr©ir®a r®f«at#ftl|' tli® fmBmmm mf ® seas# ®f tast® « tli® 
asmtfe jp.a.rt8* lltt»r flfSS) km r®f©rt»i «®iis®s 
gMroas Meglif sat iam®r |l.f3S| stmti-sA tto® ^ysiol®gr ©f 
ta*te in tMs »f®#i0S »«g®rs, mA salts, 
Bitmrnm ®ai ^©rf i If SI J f©a»t .m@tks ©f t&® mm earwofm ' 
t® r®»p@Bsi¥9. t® 8»gar ?rtt®t©s« ©r.tk® tm fra©-
t#®«-©0»taimiBg s^ars, Bm&rQm as4 iatsrt s«g®r, w@r« f©mt 
t©- fe® m® ffiutt i®slCTt%l.@ as a lalt fmr mmm marmm mmtkm* 
11 -
|lf$f I f'©wi WWW" ta»t« 
Bm&mm «@iiiti®a8 as iilmi# as ©.1 mlm, 
fltg®) hm mhmm gastat©^ ©ygass mm pms-
m%- mm tarsi ©f K#!#,, t»gfm«>RQYg. S®.®-
T-®i:4y, aai l.ttgili& .g#gl#a%a M«i.g. 
f&»slt©l€s mataly t® sm^rs,. &air® hmm fm 
9#v®r6l ls«#.ets %%m% hm% mm%% farts, »©¥»-
mmt ®f wa m®«t as » &t rmwm^* 
Cliiil ir#3rll»g wl^ thm %l#*fay, 6allipfeQ» y«litoyia lilam., 
feast %h&% la tfa# flaal strngna ©f lma®itloa tb# sm©r®s« 
k®li ©f • rmmpQ&m Im smsltlv# legs lies ^®tw-«a 
©..0t0t4 iui:i Q»§e01S ml&f mith a a^r® g««ral tto««li®lt, km-
dwr» 0.00008 ami ©.#©§11 a#lar, firow fltSSt), im «i:-
3P«riB«ats @» %hm 8@asiti*l%|r ®f tk® legs #f ©©rtalm Callifli©!'!-
ia® t@ mmmm» ftt® l®iws#% fm l»m®ilta g®gieata 
t© fall ^etws«m O.tOOSl aat ©•©©ISS mlmwt fmr Omllipheg® agy-
tlt»6®®Blt®la M®.tg®a.^ fe®tw®®B ©•§©01S ami -O.tOO-iE ia®lfi3f| for 
£• v«it©gia WLaa. j'tli® giv®B %f Kisml'sh a® stat-
«t al>©^j est f®r Qys«ria m&m-mTlmm B@sT@S.if te«ti»ea ©..§©o©4 
aat 0..9O®li a®lar. 1®^ ©f t^#®® w©ft:0rs f®iai€ tkat. t,&e tlir®s-
]fe©M -t© s««r0«« fall® Aartsg a f®rt#i ©f *at®r iiwt. 
Miasi#b, {ItSl} %f »®«a# ©f l@®al sti»alati©a« ms atel® im 
ifli@w tbat til® ©»t®r MSTiimal fc«lM ©a tfe® ©r«l l@l>@® ©f tl® 
f.r©.fe@s®i9 mm Im fi»®tl©m« •»« mlmimm. thr«sk©lt f@r 
• IB -
i# M#L«2r %hm t&st &#li@ f m %h& I»g» 
#f Bw tkm. m&l l0%®8 lt«» -lit wibmt 
#.©©B§ a®A 0.01 moi«» •ft,® ©».!. ieMe w«ir» feimt to %@ mm* 
sitiw t© lantos® im Mgi #©B$«mt»ti@B#-, wMl« th,«'l«fs w#r® 
iaswiaiti¥®, 
Ha8liB««F HfSS) 'lias #%taiB«i tt® »sf©a.s®s ©.f 
ll®lg. t# gm^ys ami related- c«pomi» for 
1l©tb tM® taraai aafi oiral test# ©ffaa®, la t®-»ts ;wltli. ^t»T-
a@ia., m&lm. <5^1©Ttt«, «a,i q^iai»e liydrochlorlt® 
feimi tr«at iaiivilaai-ilff«r«a@«s in tie tast® s®asiti¥i.ty. 
A t e f e o t t '  i W M )  t m m M .  W ^ m t  m m m u M t f  B & m m t Q m  f l f * .  
amgaHaila fal>. was s@a#itlv© to sugai? aa€ air©l€-
At t&afti»@ tM« sp#®i«« aai tk® firiaayy'se'ir^wsfesa 
0 .  I s  ? • ,  w ® . ? @  - © © a f a s ® !  m t ® ! -  t h ®  
©a® AMt®,. t« &a®«.Ilarla« 4t>fe«ittt €©«» SQt gtf® tl,® s®m:^« '©f 
tk® tlf popalatiaa m#®4, tout It i.» t»Ai®at®fl tMat he nag tts-
lag, til® s®ip««r«wim fly. ' Altto®tt|if3i) #0Gtiam®4 Mis 
®xp®riaaats witli eoatlmiiag tMt i^@ f®t®8jpti®a ®f 
^®ttJL@als i# alfaitory. 
- 1» -
U* Tk® f®xt# 
Umj wmkmtu i.a ^p^rlKWitlJi-g wit& mmmm 
mt iBs««ts la aaiitiea t® mriotts smmw s©l«ti©as> e«-
p®«at» flat iw»# t^xl# @r t© »aB. (ifSf) 
to mxprnrimmts @a %hm ®ff®©t8 
salts, ali:®ll#g, sat a@l€« #a %h« test® 3e«a#ti©as ®f 
1##.. Miasleli fltSS} tan tla% «©mta©t 
t®i® m@ pmmmt^ ®a tk# aat^Ba# ©r M©a®y %«® ,. a»i Kwsi# 
lltSf) toa# •jE%«»dM Ms mp®TiMmt& %® t#t©i»las 
mt TaidQ-as mm %hmm a»t»aisal «»*gaas. . 
f®iaiil t&® aat^^Bs® of %mm»f %«« »#» ii®asitiw ttea 
tarsi t® s«^r.. 
fi® frissii {lfi4| m@t eslif ti© «>8i>©iis®ii ©t 
t&a %«#• -t® ^ari©-m« a»i r«lat#i-#«ip©mt8, 
femt al®© €0t«»lB«i tk# •»«®ts mt •mwi&m mMm aM salts ©a 
1^® fe®iing r®sf^8®»# 1® ®ff®r®4 t&e fmrlsms^ ®«t@ipais im 
1 aolar ,®ii®.r©s« ®®lmti©s a»i ©li»w»4 irA®tfa«f t&® fe®# wa® r®-
p«.lLleA, li®sttat®t t© triajfe, ©t isaak ®f t&® @ff®i?®i sA«ti©B®* 
Torn fomfi tli® str©ag ®«1«® t© fe® r®f®lii^t at ab-©«% 
Q«oa3 »©i®al rntmrngm, la I, n©!®!" ism®!^®®. fli® ®#a®e»tratioii 
M4 t© fc« S®®r«as®i, to i®f@r® a hl^ pemmt" 
.age ©f til® fe«®® f®4 ©» tfe®' «©l«ti©BS. Of tto® *®:®k aei.ts, ©.4 
a©«aj. a««tl® a«i4 r®fell®t, ^41® sa®r©#® TOlmtlees t&at 
©©a-feaiiiei soaal S@dim 
mmm at i iml& mmmmtrntlm. im 1 »©!» 
eif©a@. All ©f %e®s dMitk i^«a %h® of s©ti» 
sMoipi€« wa« to Q-.IM s®lm,r# also forai 
ttet te»®s ifcmll t©l®rat# 1mm ©f %hm- ©i-gatsrant la 0.,f m®-
lay »®l«tl©» %hm mm tmm ®f 1 mlm smmm 
^fl®y ©alls %Q %k» ©f a 
stuiy of %hm gattatofy g«§@8» as -ifeley aff«a% tbe ©f 
inssets m wmwimB f©l8s®8, 1« fe^i ^ mtrnTmB to b® strosglF 
r@]^®ll®-a th» of ar»#iiilfS of .s@4a, wMl® soSim fla©-
ili® &ai r»latlT0lf l©if r®p#lls»t. eff»0t.. Mm f«r^«ir @i}n@li^«> 
et t&at a: e©ap@ffltt .asF 1® %& %km s®m«® ®f tastej 
Imt »sf Mav® fmfli aisti#* ©a r@a@M»g. tto® stetti®3i,. mmiMg tla® 
iasset t@ »t®p f@®4i,3a^ beeams® It was sl@ir, 
liil®F, F®ttirt sat f* l®®M«a -{1SS®| foaai Is wmrkim 
,t&® issttl® ^agwom,, AmntTmi^mmM ligQAi a®f,, tlt:at tli® ala® ©f 
parfei®!®® im® a fa©t#i? is tMts ims«e%. ffe®y ais«^ 
f©ns4 tbat #®rtaiB. e«p©msto m^h. &b sagar aai eafls©-
aate aet®i a® aBtirep»ll«ttt», ^® aatii?®t®llsmt aetioa, ia 
»®i® @®®®s, ®©mt®ra®t®i th« rapit mtl&m ®f t&« pol«©ii ani te-
lajei tl® sl©to0i®s». 
FaHsaa, I^-aJc®, li®ii©pp,. ami l®ark flSgSI; I^aaice, famaa, 
lisli©pp, aaS l©ai*k |ltil)| aaA l©ark, Wmmm, ilsiopp, asfi 
Laaite® iX$Zf} have m»i® ®xt®a»l*r® tests ©a Mwfly mpmXlmtm, 
IS * 
BmlX ©f mm% vmm Im fimit Jar» aM *ari®w 
r#p#ll®ats w®r« pmm§. mvmr mm. ^ 
w®r® .0«pa,risf %h@ mwAmw ©f feliiKrfiies attract-
®t to tlm t@#% Jasr aii4. %0 tM» «at»at®i lii %hm emtrol 
4ar8* -^at aest ai^ 
nmmmerllf kl.#lr aatsrtal®. Mat@ilsls titat. eaii as­
sort, ©f .laliiMt ^ f#a»ti®a mt •©latil# 
mQlw&& tor t«#«posiii# »@at w®m f©mi t& tot mm mm% mtfrnrnt* 
iv®, la TOrt®ms m§pmw «i«p©»ii8, 
aBtis®ftl©s as a®reayie ®»il©:i*li®, i>#tftssiw peMsoigasat®, aai 
s@dim salieylat® w«i« fomi t® imi®r »®at ali^st m%imlj 
K^ffl-attraeti-r® t© fel®i»f3.i®®. 
l0f®r«a®®s mm fy»tw8n.tl? iwtariiag tlie r«f«ll®B@2r 
©f ^©ertala .It is titat la msay isstas©®® 
til® r«jp@lleat ®ffe©t is ttt® t© tk® i«t®©.ti©a of thm tmlistaa©® 
thmm^ ;t&® eli«B©.i?®@«ft®w. 
B, m® ®a®tftt©i?f ims®® is Km#©® i©m®gtl®® L, 
Wml%% tefts .gmirfc«t©»y lilstl®® @8^ tli® ©i^al 
l©fe®» of til® .Memsefly ®a4 smig«st®€ tliat 'fe:ri#tl«s, wMeli 
ay® exf©s«d ®ai ti^©t®t Te»t»lly %hm fi?©to©s©l® Is r®'* . 
t3r«.et®a, m&j assist t&® fly ia test lag tk® aatwr® ©f It® ?©©« 
•fe^f©!-® ®3Et«aftiaf its pr©%®«©l8. ©a t&© mmX sit® ©f tk® ©ami 
Ifi — 
mm mla&- faaat papilla®. 
Melat©@ llil®) has it-tsyilst .^ag# mgrns m fmi»i#ms 
®P5«€&g©» ©f %h® . m fmm. %k» legs ©f fl*® 
to rnfmmm for»#, ami of tim m»lm IfB p©f«s. m 
tk# feasis €>f to© ©ia«liAsi tk&r' 
poi^s.. 
lo&m tk9 rm&tlmm &t tk@ hms&tlf» 
fills fowaii tMat flies f®i mp&m Mits so&im 
ioiate «aly i^®a. kmgrj, or iir&« ao ott®r attiraeti.T® 
to&i mml4 h@ ©l»tai»®i. 
im^mn aa« iMtmt |lflf| %m»%m m «t@iisiT® 8%yt«s ©f 
m at«lt 'fcewsfll##., mS. f&mi. tkat &mm @f %it® 
eliwieals mii#t iwre ii©i^ ©r l@s» iistast®fal %&• tb® 
aM (It#®) »#ssw#i r®» 
f®ll^®d ©f a ®f. s®lmti©a» #«talaia,g 
fey ealtmlatiBg t&® wight ^ is silllffws teMfe-
«d p®T gmm @f %©iy wlgtet toy rii«# that all®i»it t© 
f®®a ®i 
fs&rs^ ©Hi. Il®kar4®®a lltS^^I i©%«2®l..ii»S tk® »»p®ll«at 
of tx*is<»4i:«ai ar«®nlt® &n& arseal®!*® a®I4 IB S0lmti®m8 
®f farisas • ars®il® e©a®®mt»ti©as. 'f&®®« amtltors alse r®-' 
foiftsi til® b®i«ilor of tb® fly iA®m Im ©©ata®t wit& fo©a. 
'®^«y oto»®rT«t ttot mp^a afpr©a®lAitg a trap ®f Hqmift, 
fly t©«@fc®€ it first til® pTm^&mie sni &mn aft®r witfe 
• If 
tk# tarsi. Mmmi&ms a«ii was a@t femuai t© fe® r®-
pelXeat at mm&mtmttmm &t graa»,As 0 per 1#0 ®®, 
of s@latioa. fris#4iw •®©lwfeioaa sf ®t«al 
mm%9nt rnhowm a €@fiait» #ff««t at ®oaii@Bt:pa-
%imB. gi^ater tMs ©•1^ g:rw« f«ir I'O© @©. , 
•Be©ai«y aai li«&aMs©a fltlS) tew fomai tkat M. 
Mammstlm L, pmBmrnm-B ©m its tarsal s®g»®iit# 
pmt^m tb« f«aeti©a of tast®» It wm als® foaiiS tbat 
as, %h@ ag@ @f Wm flies ia©f«s«s m tUm^Ql^. ®f m-
mpmBB i# o'btaiB®i, ftop»»M#14s t© mmmm as 1®* ma ©.eiiS 
»@iar wmr® fowsi, fent a© wm t® ®l^taia tli® low­
est tli»8l©ld ttot tb®' «t^t ®¥®«.*mlly mmh* fll®:®, 
wld®li •mmm fair»itt®4 t© gair» a l®«®r F®sp#n»e to TO-
ero#® tfeaa m® glir®a p^ivtoa# t®' tl® tin® of f®®€iag. oo as 
awrag®, a%®«t 10 |)®y ®®»t @f tl® fly pofttlatlom tit aot 
spoBi eT®B t© Btmm mlmtlmm &t mmt&m wkm m hmm of 
ag®» 
a®#® amtliors f©«Hi that tli®?@ was aot a 8i,gBifi@eat 
%®twe®ii t&e r®sp@m»®s lmltiat®a fey ®«i8r@ial 
aaa® sugar «aa eteeaieally pwstm sia.&r&m, LeTulos® was 1®»« 
®ff®®tlv® tlas sm@ro-®® ia »ti»alatiai tit® @li.e®»r®®«ptofs ©a 
m® tarsi. Sm®ro®® iaitlat®4 r®8feas®® tteOM^ tarsal sti*a-
iatioa® im tl.i f®r @®at ®f tk® fll«® at 1 solar ®oiie«Btrati©a,, 
ami ft.© p®r ©©at ®t i.S »lar. tsvaloj® iiiltiat®t r®®p©ases 
ia fi,»S p@r 'Qm% «>f tit©- fli®s at"l mQla.T 
m& p&T mn% at #»g5 m&lm. 
If -
I S , . .  m&mmjm, -asi mmQm 
A. tefsrittafttaJt. Ias®«ts,. 
wasps, 'hmtlea^^ asA files hmwm the m&% 
fef mmk^m ia^ .utatyiag %k® gmstate-if &f ia-
s®©ts. tm law®tl««tlm« tk« s®as@8 ®f ia»«sts, 
sp®#!®® wtm mtmmmi'bl® mmth farts s.r®, ia mmj r«sp®et«, 
t&® s©st i®sii«Jil® ®xp«ri««at«l aaimal®, 
1fe« Qmmm li©m-s«fly, gmssa i»&gti®-8 t, wss ®M®s«s as 
®m ®xp®riii®atal is®®®t fe©<iam«e of its ®3ct@a®iM® mornm pmiets, 
®®®® ia hmMlimi: tia®# « e«staBt wpply is airailalile 
tliroagfepmt %km y®ay, 
•f&i fel®*fli«Sj g®®3lli6ayim a«®gi®iiaa 0. k f. mA Floaii® 
r®gi.» Melg«, w®-r® m®#i ia a seri®# @f tests ®m ®m®r®s« sa4 
gaer®®® wi^ wmrmwl® ^®rii® at4®t. fli®se t®«t®, wef® aai® 
at Arise®® tmriag IfS®. 
f&® larra® of tJI® hxtnmtlimm mm m&mi. im, a f®o<l »ia:-
tmr® siffiilar t© tli® ®ae 4»s©rl^«4 toy H. 1. li©Mris®i (1932) 
at tjemp®r«ttsr®8 teetweem m4 §, la ©iter t© @Toia 
til® iBflm®®#® ©f img®«t®« fo©4, ©»lr admits t© 84 
&©«rs eia w«r® ««@i, Fli®s ©f tMm ag® will ^reaflily r«si>0m« 
t@ aii®r©s® ®@lmti©Bff, mm& skm l®«s ^ariatioa im f^dijig 
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S«r©s® is a a^a-fetmeiag mM. ytlatl'fely staM® sagar. 
I t  i © e s  m %  i s a i z e  t ©  a a f  a f f « % « t |  - © © s s s t i i . e B t l y ,  
its mlmtim t@at» t&w&m t&© a#mt»i potat* It 
©aa,, ms@I witk mmj p&i»m» wlttemt ^#a@tiag 
mim mm., 
fii« toxi© wmm fm thm m&m part. A«i-eall3r 
jpmr«.; sat ia.- iastaae^g wtosie®. t:&-@ pwm mmpmymA 
wm sot amil®fel»,,, t&®'ia#rt amt«rial in %hm emm&mA m,s 
m%h m B@t t©' ® fa®t®-ip .#itfc#T ia aff®#tlas tM\s®a.s« ®r-
g«m.»-'©F iafl®t»0-i»g'tl« «®tiea -#f tte® firtmaFy 
lr®®ai®m» ®xii® mm €lgs®li«ei. ia 4lstillei mt@r t© pro* 
tm@© til®'ar»fimi®ms a©ia 8-©lmti®a8..» .®i® ars#ai@'@«»te®t a» 
ms 4®.t#ai.ia«i4 %f t&# staateM %&M.m titrat-l#a E & 
Mtmk s©lmti0iig ©f kmmm mmmmtrntimw (.g.,/!©© ©«•) 
w©r« M«« f-©r til© mri-®m» #«p®mii4-s t@st@i, 'Wm^ t®»t st©iw-
ti©!ia were p?®jpapet €ail|' %f ils«©lflBg mmemgk in ' 
tk# fcia of g?asiil-at®4 .-©»s® .smg,a?, t© &el» m 1 mlmw ©«#@b» 
tratim ia a solatiom #©at-a.iaittg €&simi. p&mmt&s& ®f 
t&# smtostaa©® %© he t#8t«€» Qi mmpomMB tliat .W8»i ©oiy 
sii^tlr s®lafel«, a a^rlr »atmyat#it solntlM was tests-d fimti 
«a<i if f©mt r®f»ll#a-t,, iiltiti-@ss ir@-r« itai-« t© i#t*miB.® tk-« 
ttoe.^@M.,»t nfei-eM fli®# w®mW j«®sp©a«. to® a©iay .smerot® 
s®lmtio.ms w«r® «@®t is Wm ®to#k t«sts» ill @aEp®ri*@mt« 
w®r® mat® a% mm. %@ti«»«n fiS® aa,i iO® Q* 
0, •X3Epiii'4a«Eitiki-Iiis#©t#, 
Wm pmmimm ^Imm %f Wmmmimr a»i 
Kmas an®! ia mwrntimg %hm lms«ts tm^ @xp@ria®atal ma* 
lfmiatl©asi 
A si»ilay t© th@ mm hj Kiaaleli 
iX&m) ws la th# tllmm nfeleh w®Tm 
t® fe® «s®A im. A® Imsteafi of «pl®3riiig ®tb®F-
.t® imsm%m, 'him'^ r&T, they w@s« subj®®t®t t® 
Im- emm^ t® fender them iaaotiv® ®® 
that tlt®y eomli ¥® tea4i«i easily. ^® astliod of 
©Miliiwg was siffiilar t® tfest of Campl?®ll, Sallivaa 
saA fern#® (ItM) 'Wij#^ f®«at a t®mp®ir«Mw ®f -1,1*^ S. 
f©y «Mmt It Biawte® t® he s«tirf'a®t®ify., ffeis pto®«-
€.«r® was f®ll®»»i ia oyi#r t® ®liat®ate asy «ff®®ts 
that ¥®smlt fi^ ®th^ «®a®«th®»ia. S«i®r f 
wi,t®« a^ottt 4 lB®h®s l®»g, t® th# ®Bi ®f saeh ®f wMeli 
® ®mfe® @f to®«®w»3E: wa® fa#t«R#i., a« s®«Bts 
f®,r th® fli«s, 1^® fll®# wmm- ett®®h««l t@ th® mm 
ly th®lf wimg®, whil® ia th® ®hill®i oonditi@s,. hy 
aeltiag th® «irf®®® ©f tl® wx with a hot B®®ile. 
All ®f th® leg# w®3re. l«ft f^®. ®il«sg 0th«iwi8» stat-
®t* ®aeh fly s® awat«€ was t®®t«d fi»t ©a wm%m ®at 
tli«i m @»® 8tt®sr {®r tiixi®) solution ®aly, aft®r whi@h 
It was il»®ayi®i.. l®fa»t®i t®stiag of th® ssoa® iadl-
Tritmsl fly «a» air®it®« t® ®limia®t® th® p®#slltility ®f 
fatiga® ®f th® ®h«©r®®®ft®» m mmy ®'^ ®r p©«sitil® 
iBfl«®s»® ®f pr«Tloms ©#iita«t with a t®st ®©l«tioB. 
f&® tli&s w®fe dlTiA®4 into l®t« ®f 
t«ia, .8© that th@«® which had hem t®.»t«€ at «tff®r8at 
ti*®s aiii ©a iiff®r®nt solutions ®®ttli he tr«atei 
®®«ily trm. th® statistical tiewp&imt* 
flies w®!*® %3scmght int© th® l®hoMt©?y,-tMll-
®t i» a »8frig®r®tor3, ®0iiiit®d, a»€ ,giir«a ti»® t© r®-
®®*«r f lally trm th® ®ff®ot0 of haailimg. ' ®i@s® whi®h 
had ®hTi©ii®ly. h-«®a in jur®€ im »©mtiiig, a»t th®»® «hi®h 
did.@®t fegaia th® aotiv® mm ®f thsiir l®gs were ii®-
taytet . 
. -
^ «:perim@atal ias««ts mrm ftrst-^OB 
iisttlleA water. Xf tbsy 3r#spond0d t# w«t®ar, t&#f^ 
w@r» «ll©w®d to drlak uatlJ. a respoxisA wm b© luag-
«r glTWi tteBa* -^ey w@i» t»st#€ m •m&thm sSMlar 
tlsife of w«t«ip» If the flim- mm mmt %&• 
mt9r after r«ip0at#4 trials, it was assw®^ tfeat . 
l^«f wmm *at»r*»atl8tsa and tkat emy mMmumt m* 
•sp®a»® t® a s®2.mtl©» »ast lb® 4m t© pms^nm 
mhs%mmm mt&m' thes water. 
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If. W1 XimSTIOA'flONS. 
A. ft® Wstww #f fife^otaipsal Stia«lati©ms 
la S#tts®f3^, Mmmm ^.. 
AS fTOirloiiflli' Im %h® wm^wlm ©f 
,M©IM#© is ©f tlie ©plai@a iMa.at is m %m@ -se»»® of 
tast® in ia»«0t8» 1® Ims r#port®A |lfS#| ttot t>lowfli®® 
ar® all# t© giw m oltmt&xf rsspeas© t« smeTOs® la 
•om® Bolntieii wMtli is, pimeti@aylly soii--r®latil®, 
M&lmim iWM) eeasltttsi, frc» tl® »sttlts ©f Ms, @xf®ri-
tili-st r@spos»®s of telowfli®® %# tarsal stixala-
•biO'itt®. %f smTm& &m ©f as, H® i*®-
p©rt®4 tfeat only ais® jp©»® @a %.h®, tajr^si, ®f 
l>l®wfll»s. 
a® f©llQudBg -mm mm&m t© fist i^®%&®r 
til.® Q&«w&tar»al stijwalfttiett,® im tli® tott.s»fly, Itm®®®^ a<«e®ti®a 
t,, war® &t as mltrnt^wy mtnm mr & gm&tmt&w M&tum, tey 
wk&tk»r it wa® ,m®@«®®®i7 f®p tli® tarsi t# @©«« 
iato .ti:i'«st ®#8taet wi'^ iysi .a saei?©#® ®®ltitl©a fe®f<iie0 a i^speas®-
wa,s iattiat@d, 
1. llip®yiiagQtal M®tt«»a, 
^® tests w®y@ m&Am wi'tlt sol«tl©iis ©f smeros® in 
f©m @f graasilat®! eaa® Mm$&r pmwm&hly ©ostaims 
• ss •» 
all %hm m&immlXf aai if it is p©«8im® 
for it to do so, iiiQmli aa rmpm&m ia 
lioms«ifli#s« All 0f tto# tm%B mw® »at# 1 ®©liar ®®lm-
tisas. 
a®@il®'*@tMi aM tli» »st^»glas8 iiatMi# aa 'Omt-
lia»i Cits#}, -mm f©llw@€ la a wiiifi#t t&m, 
m®®© S04ifl@atio®8 mm mmms&Tf im «tsmta.rftlsiag tlis &m» 
dlti©tts,©f tit® «i:f@ri»©st# B®«i#r aat lleliarisoa {itSS) 
f#m€ th&t tk® rssposMta afr«#t#i W 
atttriti^aal #o»iiti«a aa€ pr®vl#ms ttstlag. ©alf flies 
©f tite sia»@ &g« w#r# l#p«at#4 t#sti®g &f tkm sa»# 
iatiifitoitl wa# avotiist., tm a "feiitiag m a ««• 
®r«is« aolmti^m f ©llowimi wettiag #f "iSi# tarsi «»€ o-i®! 
1©%®®, tfe«» impli-eatiag tli.« ®3qp«rS®©atal ®oaiiti®a« «mtliji»i 
T&f Mmtm&m » Tmmmetmwy %l®^li«». -mm sfel# t® 
gif# @lfa®t®^ r@8p@»,i^» to m&mm, 
»oiati@a« i»ir@- t© th« flies, is t&# hrmh* 
ae»41© uttb a a®. 2 #a»l«s teir fewsM and a st®«l 
fti»«@ttiag »®tiil# liftB «s«4 for tli« tattil® jstiamlms. fli« 
test mluti&a, in thm fermsM-a@@'il« »®tli@4., wa« fa#M. first 3 
mm, fr« tfas tarsi of %hm tllmm wittoomt a ta@til# stinmlmB 
ami tto@ r®sp©a»»» rse^rist.. f©ll«>wliig tMs test,'first tbe 
tarsi aat tk@a ©ral l©¥®s wmm t®«@lt«i wl"^ t1i@ s@lati©B 
to ©tetaia tksir p#r©@atages ©f rssfua.#® t® @®ata@t witli tfe.s 
- g# -
©©ImMoa. mie® thmu wi-Wi th% wm% hmsh 
S m, •tistsmt trm tlis ta^sl lAil# tu& wm@- "bsiag 
m@0feaal#aliy stisalst»4 w-iik %li« mmdla* mm meetl# was 
always mp. t© tto %mml ©f tlf %9t&m m« sm-
•©•ros# ms FSamlly^ fli@8 mmm mgais t@st@d 
tsmeMag t&®- ts:i*sl wim tt® femA, w®t irim sti©3?©s# so-
iMtlca... It was tms p©s#itel® t® wk#th.@t tlia. fit«» 
w©r« still r»sp©Bslf"@ t® s%%mm. aa^ ©afabl® of perselviag 
a stimalms after th#. t®gtiag.« Im me 
water was mssi tm flm% fsrt of th® t«sts isstsai ©f 
tli3 m&mm® mulntimB* 
A Sjp®#ial of ms for tfa« @©3?@ea 
wtr« aat wateli-iiiifess astl^i. flf wa® ,li@li statioaayy ia. 
a !•«#&. test solm%i©m wm» ©ff«i?®a tm a ,«all 
St®ai«r 4isft» A t® te©ii tto® iisli was »©uat@€ m tit® 
&Tm ©f a si»pl® »t«»s«©f«| tti® stlmstKeet ®©i«w 
I>@rai.tta4 rapli faSsiag tat l#wi3Pimg ©f t&.® ilsll t# i«-
&tvm& iistaa®® frem t&# fl^. A l®»st&8^ @©pjp«i? eor^en was-
m^T t©p ©f %hm ii®&. It lattir. t#T®l©p0d that tfe® 
mmsthm @.f tfee iwisre too la ..a f»w ©a»s ® fly 
wmilt r®aeli ttam^ t#..t&® «0i«ti©a l#low, M©i»® temeraHy, 
h©w®v®r, as S'Ocra as it eoali tk@ 8@r©®m tl® fly wmit 
gra*p tti® wir® irl^ its f@et a»4 @«a»® *0¥iBg lt».l®gs. ' 
Is t&® ;se3ps®» wir® aat «ateli-gl®s# «®tto4, %M fli®s 
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(a) laamitg mslins' 1^» —• 
tmtm mrm n&t# to 4#t*y^m® ®s:p#rim«atftia.y tli« m%mm of 
tM® tarsal @h«©r®:#®ftors fey thm a«tk@t, ffa# 
rmmXtM of th<i first «Xf»fiM«t are gi*®ii 1b tall® 1* Wmr 
t«st» w©r@ ffiaA® «i flf W thm a»tliM.. fk@ 
tests ir»r® always aai® la. tfe« ori®r A&m Is tk® tafele, -
firstj, «a ©lfa@'t©ry t®st »s aai®. .k mmmi. t#st,, a ®©at«®t 
t®®t, f#ll@w®€. ^i^ ms a t®»t islta feasible olfa®-
t©iqr ifti«alati0a ®®©iWtpaiEt#fi toy s®^aiil@al »tia^ilatloii. Of 
ia tliis t®st thm films feat ^mm in ®0Btaot witl tfe® 
smer®s« e®liitim» fli© fi^%©s®i« was wtt fro® this preirl«ias 
t»st, a ©0»titi#it wlii©li atearlU.®® t® M®Imt©© aee®®-
sary f©r llowfli®® %& §,lm, @lfit@t®rr r®sp©as«s, ta tli® f©«rtli 
aM last trial, t&e *®t fewsk lias agaia t©m®b#i,t© tft® tarsi, 
t© stew tbat til® f li®s wr© still t© a i^@r®®« so-
l«ti®» t&@ pr©p©r typ® ©f istl*ttlms ms sttppli®!. 
Oaly ®»@ fly gsT® a respom#® to tfe® ©Ifaot®!^ t®8t ia 
wtoi©& pessifel® 0i©s« froa t^® smsi^s® ®©lttti®a w®r« ^® ^1® 
sour®®® of stimmltta. r®si»®a»® ®f this fly *a», howawsr, 
®rratie for it ws ©tes®rf®4 t® «xt«ai it® profeos@is periotio-
ally ewm whm th® material regfoaslM® for tit® stiamlas waa 
aot, pr»»®iit. Ill ©f tk® fli®s resfoai®®. tli® amoi^a® 
- tf -
mlutlmm m® i»to ©outset with ^mir tafsl ami ©ral 
If tarsal wm aot %#. ffiiitt#® 
a 3?»sp©as«» til© parts wmm %m&heA, Tklm, ia all 
mm»t pmimmA a fr« tkos® flits ^i#li h&A aot 
pmrimslj r#»p«&€«t, la tfe# first tmm lets ©f r«-
sf©a8®8 %m tb« a®#ile al®a« w®ir# #litatB®i| ^0«# 3p®»f©iis©s 
mm mm®i. W @©at««iiiati#a ©f t&« ii#®il« ftm pmrt&m ®oa-
ta©t with t«fEt fli®s, S«^ resf«m»@8 #<ml4 1J« ®li»isat®i 
almost @attr#l^ %f irasfeij^ to a®®dl® wltfa aistill®t wat@y 
li«foy® @a©li test., FailBW '^t® melt t&e ae«il® wmli ©ams® 
y®®f©iis®s t© th@ a®«il® .al@a®. a®» w®-r® %hm a© -^^poa®®® 
®f tM®' gK>af ttiat ®0mlt %« latei?fr®t®t a» olfa®t«ff wh 
®toii8ei. t© t»©r®s&,. 11®®® fli®« itlll fair® m&m&X r®8p©ii»«® 
idtfe t&® fi®fe@8@£s,, lipiewf» tl® taysl ®iii® im. ©©ataet 
Mtto tfe® mmmBm sQlutim at tM® ©<»j>l#tloa ef tM tasts. 
la the #®®0M ®xf®ria«at, t««ts i»e» mat® is. t^® wmm^t 
®tttiia®4 al>©f® «a:®»ft t&at tte® »m@r©s® ®©lmtt«3o ms k®pt la 
m i@®%©s M lL0«f® t® i«t®fflEls® ^®tii«# my ®teag®,» tMt 
w®mM m mlt&QtQTf r«»f©B®«, hmk tak»a pla®®. ia tie 
solati0a. ®t®s® results Ctafel® mm la wiy ®1®®® a@@®ri 
wltl tJh©«® ©f tafel® 1. .a@y #l»«rlf titat sttelt a s©lii'-
tioa waa aaafel® t© ®-ff®@t mm ©Ifattofj r®®p@as®. • Omly ^® 
fly, ©mt ®f tit® 1(00 t««t@i, E&m a r®®f0a®« tliat ®3itli toe 
®@ii®ii®-i>®d as olfaet®!^ Ib aatmi«. IWs Is ©f mo si®aifi®®a®® 
- s© • 
wi^ a4s#tF-alB# fll«s %te% tli sot glw 
l@s® ©f -fell® file* IM TM MCPMRIMMMTS a-
fe#fe mr@ sa%imt@t with wat«r hmt@m tto# t«-sts. MpmTimmts 
w%m B«st isai« vim fll®s i^l#li kai mm f#€ wmtmw 
matil «mti.ate'i* fk% fta^l# t) g|ir« @f 
t&«8@ fli«® %•!> irat®r «b4 t® #«»©«« .g<Aatli®» Only ©a® fly 
®xt®i i i«4  I t® mhm wmt®r was &®l i  3,mm* twm i ts  
tersi. mmt ef m» f ll®»' wmm msf-maim t® 
©#at®@% wltM w®t®,r. m®s® w«i» t@ firlait asill tMy 
«r®r®, iTm. @^11 lsil©atl®iit, witt®r .fit® *esp®a«a® 
wmm ©fet®ia®A %© t&® a®@ll® al®m«. f&@»« ¥®sjp®B®®8 were pr©l>-
aMy eatt®®# %y mm%&&t wlHi a s#lli ®%J®@.t ©? hmmmm t&® 
file® w«i?« aot e.«|>l«t®ly w®t®i^ satiat®i., QBly,-©s» t®»p®a»® 
Wit® glT@a thmt ©®alt %«' ©©asitoi^®# as i'@,s«ltimg ttm thm €®~ 
of tfe® gm«»s® solatlia %y ®lfa®t®*y pO'ip®®, ' • Tot 
jftoimal ®x%®ai®l©ss of %&©• f»@'l»os®l8 Twr® iif®a la fE-. fey mnt 
©f ta® ti?ials m thm averag# wfe« tk® t®3?»l w&rm la 
mntmt with %h& »«®.ro®« solmMomp lata for t&® Ki^fe-tt««tl® 
a»tii®t ®.re gii-m la th® following tafel®®. 
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W matiag th# wim mi.  »ate-h*g]lag» 
©i... •— Tm «ixjp#r !»»%«• -wmm an A# niibh 'tlte 9&m@m wim mA 
©a« wi-fel fit#® tl^at aot w®t®r». 
«ttt tk® ©t&«r y«-
salts fro® ®m tli® fll#» -ttat w@f« a©t i»at®r-«atiat®€, 
mm glrm is taW.® 4, la tarsal sttamlatioms 
fey «®at®@t witM- lit® tmmt oat^rial, b@ -©f m 
t©i^ ®atmr<i w#i« givea Hf fli#s ©Itfedr tNif©m aft^f 
tit® t«®l, liai tsmefcitt til® siter©## sel.iatl#m, m.mp% in two-
is0lat«i mmsrn fit®# %wm p3?o%a%ly i»sttlt®4 from 
e©ata@t with t^® B&lmttQm tM« searteia.. It is f«iT 
@¥it«at this «3cp®rJteiBat tfeat lMgms«-f3.t®s ar® leaalbl® t« 
i®t##t , %f ©lf aet©ty s«aas,. tM® &t a «iier«a« 
ties ®itte®r t&f^, hair® mm mm is wltlt it 
Qr witii atiet s%iamlati©a, f&« re-
sf®ras#» te M©r©se^ ta tit® setmi em%m%. trials mmm Immr 
tlien tk® awrag® r®»p©B^s®® to 1 s©l» mus wa# 
fartly 4m® t®- l©ts ©f fli»s ^©a® f®#f©a»s "mm l@wir fee-
®mas® ®f mm® imtritl#mal eoatltioa, 
Cfcaaperabl® r®salts, a® ®l»wi is. table S, w®r®. also &U» 
tallied' Mtl t&® mter-satimtei. flies. % t&i®' »®ttiQi». nor® -
•@l?®0t©iT* mmpmmB if«r« givm t@ mter tl« wei^.giiren to 
1 a®lar sm®ro-@®. As pr^vioasiy ®iplaia®4, s«® ©f -tliese pr®-
fe^eeis ®xt®ssiim» w®r® eaaset W tii® tetieMmg ®f tke test 
- Si -
mhm %M tmt w«r# thrast tferonglk %M 
s®r&®n, 0«p®dr«A with %m t©tal a«afe®i' of files t@8t@a, 
a«ltli«r tl® wm^ns&m to ii®t« mf %hmm t-© sm©2*0s« wmm 
sttfflelsmtlf m«@ip©«# t© ©f ©Igalfieaaee* 
It ma &hmwm^^ ali ef tb®s@ tssts t1a,at after a 
M@m8#flf la# haS. %%m m&l ji#l®t«B«# witl^ a s©2.atl« of 
snaeres®,. tli®if® i® a t®a€®a#;y tmt »mm laAtirlAmals t® w&Tk. 
tb®lf s©mm farts is aai ®mt wtttomt t&® t«st «t®ylal fe»iat 
a«ar t© b® tl® earns© ®f tl« #xt«asi®B @f t&e fi»©te©s« 
0l®, ftels niis fi?@¥afelf im@ t# t&« s©?«»@Kt® la atteaptlBg 
to i^»st tfe© sm©TO.s® m tM# ©ml l©"b«s, s«« prolb08#is ®3E-
t«a«i©a« als® loilag tte@lif att«ft» t© ®1®«B 
t&® taratl. fli®» la t&® @#atttl®a, sm#i. a« tb® la«t 
atftg® ®f lssftlti®a, h&m hmm 0ls8@r?®i t® dxteai 
t^elr pif©l0»®i« p®ylii4l®ally, ^@a tb®8@ fasts mm t®k«a l»» 
to ®©aaW©r®ti®a, it Is act «iurfi?lslag ttoat a f#w i?®sp©as»s 
ar® @%tala®4 ^i®li, mm mpp&mmtlf «f*ati® sad ay# m^xplala-
atrl®, -^s® smffiiplalsg tMag Is iK&at »or® pro%©.s©i8 @x:t0®si®as 
of. SB appaiwit ®lfa@t®irf aatm» ®«i B©t ©MaiaM. It slomli 
al«® %m p©iat@€ ©mt t&mt la mslag fll®» i»f®at®€l3r tfaer® l» 
a t©a«®a®y f@it tl® saeir@«® t# i«ala ®a t&® tarnl aa#,. «al®ss 
tfe® taf»i air® was&et th&wmkghlf , til® «tli«,rlag »©r#s@ i»lll 
®ffe@t tk® frntttf® 3r®sf©a»@®. Moir® i?»lativ6ly aalf^i® r»®alt» 
®aa tfcms to® ©tetalaet qmIj W ®sla« lafg® mmmhem ©f fli®s» m4 
%r aslag: ®®®ii fir' iB ©aiy oa® trials. 
36 -
| l  
 ^"§ m t>4 
i s  
•m «• 
I 
p i  
l l -
| l  
1 ® J « 
si 
iR» .«% .ftp. 0^'. . * «»*: •# 
IP 
1 . 2  
5 i |  
•H It 
I s 
I 
« 
« «« 
t trt 
55 
f  
t 
i  
i 
tggr |sgsgi  
m.«!«•». mm '•»• m w* 
m @! ia>- ® d #. 
0 «k «.«•,«» ® 
Sggg| ig |g t  
fid-#. g»- ^ 
«• -a •©' «• m&-m m 
- 37 -
ii 
ti 1-4 
H 
r-
i l  
-"J III 
1 $  
SI 
l l  
t t i ig f t t i t  
gS338gg33S 
#» ««««k  t f t i f ie i^m 
••©•: ® m «: ^  «• 
# .-*»«• d «•• ® & m m &• 
" m -
1, 0f fo-xi© CompoaBts m %%® S&s'p©as«s 
€6m#iiti©a t© 
1. lffg%fei#a. ©f 
Iftar tfas fll«s fwm, tb# m&m%im 
%h®f w®^« at tat# lots, fh@ flrs:-t 
l©t 'Has wsktm mtil %hm m 1 »o-
iar s©ltitl®a m a 0li#©k #R %b« m&mmX r®sp©aa®s of 
th# flj pof^atioB mt&mr l®t was 
liater natil amtlat#€, aat %%&& m a,l laolar 
iwi®f©s# s@l«ti©a •©©atmliifit a Qt a gl^©® 
"mmm: tis«a ©nlj •a:-
e®p-t la «xf«rlm©a*l wlk&m %#st» m X Mslar sa-
©3?®«« wi^m mm&m la #t«iyiag tit® ®f S per &m% mm" 
iimrie ©a 
Whm tH® 0ii«©i»»#@ft©3rs ©a tfe® taifsl %& 
with a sme»#® s@Xmti«, fosltl-^. profe©®®!® :r«sp©m®«s. ar« 
»tlamlat«i. p®]^ll«a@# .@f tfe® wrlott® e«aip©m€s wag t®-
t®i»ia®i W ® ©OBpaHsoB ®f %&® ie®sp«ja®«# lsl%lat#t>3r tii« 
©xpei - imestaX s©lt t%i©as wi^  th& m&wml pmit lm 
iiiltiat®4 tiy 1 ii©iar s«®ro»® , . m© e,rit®^i0it ®f respoa®® to 
tarsal stl»«l®ti®as was ®xt®asl®ii of tlfe® probosei®, 
m®3r« tto® @®®®@at«iti©B ©f tM &M&€ amhmtmm, prmrmtmA a 
noa-sal r®sf<ia®® to a mimim, tl® smfestaa®® wa« 
» §9 » 
ms&wm®A to liaT# a on %&« eliWft©y#®ept.0W. 
If a s©lmtl«a »«p©BS®s mf thm fTOlo-sels, 
a fm3?t&#r wm possiM® m tM® ®ff©©ts of tfe® 
sn^staa#®, 1&@lBg %®8t@a m Immmtmi. ©a , 
th® 'p^r^lcssei's. I 'teat stlamlatM a rm" 
#p©as®, -wlieB in eostaet tmrml 
migkt 3pTO-tme# a t«ftBit®Xr a®fativ« to th® Q%mm^ 
r@©«pt©rs on t&® aai earns® tastaat wltifeti-awal 
of tlj® p«i1fe©sets. "WhetimT a flj w©itia ©r- -TOiiXt aot. isgsBt 
a soMtt©m ms aliwj i®tefiilaei. 
1^® ®ff«@ta. of a smfcftaB^®©- m tli® @li.«»©3?«®®ftoM of 
th® fr0l».©s®is faraisl a !««» t®flmit@ ®ifit®i»ia ©f i '^spoas®-
tMo io- %te®s® -of tto® %mml ^®a-®»®®ft®rs. Bmm iaiifli-
mal® we3?« oaly slightly r»p®il®4 aai t©m®%®A t&e probo-ssis 
r®p«at@ily t® a sit«B wbil® otitert 'belt tfe® pr®-
l)®s8ia ia eo»ta®t wlfit tli® selmti®® t>mt wtr® aot ©bserrod to 
ioge-st., Iii Istfe ®ag®-s,, -& selmtiem was f©B»ii®F®t foslti^ 
to ti» ehiffl®r»®®pto.?8 ©m th» fMi®-®®!®*, 
M* 'Mmltm ®f 1P®®t®« 
ttirt®®n e'ORpSittai-s im smer®-i« selwtieMS wmm t@®tei ia 
stmifimg til® eff®®ts ®f ®alstaa«®® ©a tfe® 
t@rs 0f ^omi»fll«®. mm ista for t&®s@ ©xperimeot® ar® giTsa 
ia tafele 6. - m@ ®l®©k glf®s %m •rari.ati®», ®f jf®«f®!is®s,. #f 
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It ti»®&®i tto test nmm&tmtlmm ®f Q.l p&S' 
mmt asA 0,0i f®r mm% w@m 'ftl-s® F©f«ll«at t© tkm eUm.©m» 
m-pimm m thm A 0»0«i pm mmt ©f 
0lil®rtt« is ««©?©«« ga*® ioiwr 
tl# tarsal ^mwm atimlatsi, titaa «ii th# 
s@lati.®s» ©f 1 pelar stt©i®s«* fk« €iff%mm.m&- was mt 
sl|pifi«amt» a» ®lWTOye@«ft®Ts @f tfc» gaf® a®i®-
tly« wm&tlm9 ia If.i f@F @®at of tit® fli«« jresfoatiag t© 
tsr««l s'tlwlatioa#, A t*01 p®r ®®«t mlmtiom was sot ar®-
jp®ll.:«iit t© tl® th«or®®®ft©M of tk« frofeoa©!®.. All fll®», 
wliisk f©®ittT®ly, f®i ©» %Mb ooat^tiratioa. It 
1® ia4i®at®4 fwm tfees® iata tto®t teaoeatfatioas of ®»remil® 
©Mofii® fiNiat®r tkss O»0i f®r «®Bt a&omlt a#t '%m m»®i is a 
Mlt for fe©ms®fli9s tb.®t mm t@ liomys ©14,* 
It S.S fer ««®t oom@®atyatto» ©f sMlm flmori€® is 1 
molar s*ioros® m# aot r«f»ll@iit* It t.ii »ot fwraat t&® 
.stlwalatlom of moiml r©sf®m»@8, ami tt® flies readilj f«# 
m tit® 9ol%tlom®. 
Softlm flmosilleat® at O.S.".p«r ®®»t ©oaoeatratloa. la 
1 iftolar »ia©r©s« ®aits«€ a elt^tl|^ lower r«8po»««, wfcias tko 
t'srsal oh®«©r®o®i)tors w®re- sttowlstetj fcmt tk® aiff®r®n©® 
was not sig^ifioast. Qmlj oa® fly failM to f«®d out of tJi® 
iO wMel. imr® fottafi t© hm attraotea, to tfe.® t®st solmtioa. 
m " 
k mtrntiGU ©#• arg«i©m# ©©Btaimias 1,84 gvms of 
t«r tm ««#€ SJI aaMag my s t®«t seimtioii, ws 
wtea tarsal ®f tk@ &o«^-
fly wt'ip® »tlMmlat«i| it was silg&tly r®f®ll@iit to t&« 
&t tli« flits tkat wr# f©@itivs to stiasalatieii 
©f tk® . ©a tfe# «,8 per &mt f#i m 
tl» p©l«<ia &@ltttl#B.-
a,@i4 TO® r«p«li0mt @t ©®a®«tratl0BS ab©T® 
#.gi f#r mmt* fli« fosltt-ra r«sfoiis«® iBltiat®4 W 
#li-i»i?»®«pt©-rs ©a fn©fe#ii©l8 ®t O.ES par ©©at ©^e^tra-
tl©a,. w®r« sigaifieamtly l@w«r tfeas tfe© pesitlir® r®sfOB»®s 
iaitiat®# l&y tli® tarsal ©l«Bor»#«pt®rs, Of 1^® ft fll#® 
nAl&k r@spoai®i ^0«itl"r®ly t® tarwml sttolatioiis* 14.1 i^®r 
,©®st mr& i@fimlt®ly r®p«ll®i wh&m m t&e 
pr©fe©®et« t«©&®t th# t®»t s©lmti©Bs. ©f tfe® fli®® tlist g&m 
pQBiti'm r8®f©m®®« wit^ t&® pr©^©®®!®, fS,$ per eeat, t@4 mp®B 
th®s® »^mtl®as. tmatng &mmm4 at li£|ft®r ©©s@«»tra-
ti©as @f ai»«aie a@li, Ife® r®p®ll®a®® ©f mmmmtmUms a-
fe©T® O..E§ per ©mt t# tfe® k&mmtlr *©«!€ pr®©l»a9 tk®ir m»® 
la p©l»®c Mits, sto©ml4 «i® r©®f©a®®s ©f tli® flias im tJi®»® 
e3Ejp®riM@Bts m f&mma ®©»parail® t© tfe® r@»js©s«9s ©f fli«s 
m4«r matmral e«iitt©tt#. 
iarim ®ll©rit® w«« r«f®ll«at at pmt @®at. 
. m . 
e©a®®atratioa, A f«w mf hmgwimt' tllm isg«st@i a 10.© 
P®? esat but a i.0 p«r @«it eoaeestmtida of tari-
w #lil,©ili® was r«p®ll«tt%. t® til® ®li«i©:«ie®f%©r® ©f sow® of 
t%@ flies. A tm of tMe fii®® mfmm& t® tag®®t soltati©ii® 
®©atalsiiig a 1,© p®r 0®»% TOiic«»,twiti<ia «if tMs ©oapomafi, 
]Pota»sii® flmerii® at lH.® f«3r-«emt e©m®®st3fati©a ia 1 
molay sm©:ro-«® ms mm mpmllmt t® tb® -tea?®®! ®&®^r0®«f%©r«. 
•IRi® aai%@3? of fli®® las®«tiag %hm tmt ®oliiti©a m® all^tly 
lm@w tliaa tit® awlb®? wlileli. ^ir® r«si^ss®s to sti«a~ 
latioas of t&® ®k®B®»@«pt#w. 
Potas»im sali-^lat® ms r«p«ll@nt at 2§.0 p®f' e®nt 
:e©a®®atratl©B., A tm fll«s ls#®8t®t tMs Mgh so.a@®atratloa. 
A 10.® jpei*- ®«at ®©lmtl©a ws® a®t r®f@ll-®at t© tli® taraal @k@a®-
smm of tfe® fli@® t© is§®st s©litti©a« @«-
taimlag ©aly S.& p®r mm% @f tills 
S®iim i©tat® at t.6 p@T ««»% ©©aedatyetitti, m& p®ta»-
8itm i©4at® at 1©»0 pm t®Bt i*«r® a©t ^#p®ll®mt. S®lttti©a# 
of tb®s® @«.p®»aa® mm mmiilf f®€ mfoa %j *0st ©f tfe® fit®®.. 
A E.O p#r ©eat •mmmlmt i©t®t@ aolmtiom im 1 moXm m* 
©fos® was sligktly r®i5®ll«at, ^il® a 1.0 p®r e®nt solmtios 
lad pm®tl®allr a® r«p«ll«iit ®ff®@t8, 
•Mmmmtmk iuili® ifss ®ti?«ia^y r®p8ll®mt at li.Q p®r @®iit 
®m@®iit?atl®a. '1M» ®@af®ma(t fi?®v®at®« m&mml f®®iimg irt-
apoH®®® f@3? ® Isjpg® f®3r©^tag® ©f tfc® fll«s. 
- 44 • 
Sniim was wmpmllmt -at 8t»ag mnmrntTA" 
timmB tMa aaEoaiia m tfe# ©oa'@«Btratl©»,» 4®-
ei«®8«i, til® ia#s^a®® la ,r«»p@a8«@ t#. &m%m. was m&% 
as raftt, tow@ir®jp, as tit# ia@^.aa» is wmpmmm t# mmmim 
I %hm persmtagns ®f mmp&mm tm %&« vari-
m&' @©ii#®mtya%l®as of ii®il» mwrnmlms. lari» 
®at potassina siil.i,#f3.a%« mhm •%&»«! 
i»f@ etJji«la%#i. W%%M tkm mmXX ©f fli#s tt0@€, 
a in F®sp©»»® #f @aly a tmm files gaTt mlaes, 
wfe@3i t&® ©M-s^ttare test was iMat iati®st« a laek 
of ia tik® flf f©fttlati«.. f#!- tfe® W3®t fart, a 
a«fiait# tr«ai wa« f©aai wii«i th# r#smlts f®r t&® #®ii-
@«Btrstl@ii8 w«r® sw»a3Pisiil «at pl#ti#€. 
Wm m&a% ®f tfaii #i^#r ««*f©mato as«4, ©ml|' <st« ©r two 
w©f«® tistsA »lnm tl« a®ato« ®@iiif«Btwiti<m 
%k,m% wali fe# f«tt iB was iset ©j» if r»-
p®il«iit ®alf 8lt,^t;ly --so. 
$, Mf®#t.g of Bty^y g»f®Rtg®ti0ti-g of MmmitiM GM©rii® m 
Stf©ag #©a©®atimt|.©as @f s«i# piisomie w@r® laiafml t© 
til® ••©h«#r®e®ptei«.' ®xaaple, »%»»§ ®«©@atr«tj0a». ©f 
asremyl® ©hXecrit® affe®t®t tk® fetr»al eli®BK»i^®®ft#r«. 
- 4§ -
idtfe a t.© fer m«r©mri© eM.©rii.® s©imtie® 
iB @f tte® tarsal «M#iior®®«pt©r», 
whma. 1 aelir sneros® w#re As a r«smlt, 
tk® rmmpmrnm of thm pr©M,s«ls •mm m&% It Is 
tttit® profeafel®' tMt Im mtmm <?©iita#t wltl smel. 'soltitiUB® 
womli hm avoiisA, 
la a .study ©f ^@a# laafial eff«ets,. im files in groap® 
©f IQ mm ©a a 1 ®©lar soimtioa, 'Thm tarsi 
wer® tiiea ta a S.© f#r #«at aerwiri® eMlori€® s©lm-
tion, aM a s®@oM mvLQtm® test wmm imefllataly. flie 
smeros# tests were repeatei 1, S,•&&€ i feomrs after eoataet 
witk serettri® ©hl^ride. At tlie beglamiiig of tbe tests, fS.O 
per eeafef t»^ flies gate posit!w re®fi©Bse» te .®aer©se. 
B»ye4iately f ©Hewing tke imersisg ef the ©te.«B©re#eft©rs ia 
aereitrie elil©ri€e only 1 fly resfoaiei to smerese.. As si©*® 
ly t&e respQBses t® smerese, the flies reee^rei as fellewsj 
15.6 fer eeat after 1 &ai elajpseti 4®.4 per eemt after 
3 k©«rsi ami iS.O per. .eest after S tomrs. me tata for tMese 
tests are pi»seatei is taMe 
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Fig. 1. Responses of the Proboscis Given by the Housefly, Musca domesttca L., to 
Tarsal Stimulations with Toxic Compounds in 1 Molar Sucrose Solutions. 
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As tie fli#s were t«stM ia ©oms^smtit# oM®?, daeh fly was 
all©w®i to r@»t *kil® 0%hmit f li#g la th« series mmm fe#iat 
t«st#4., f&@. same fli«s w«y« %hm msei ia ©fetaiaias the re-
»p®as@s to smciTOS© wIWl a,t^i® ©-(Mpomi aiA#4. Here agaia 
water wa® 'Q^nrerei •iaaetiately preeeiisg tfre trials ^ with the 
test s0lmtioas. fhis aot mlj ©toeket m the water-satiatet 
e©atitioa ©f the flies, femt also mshet ©ff mj mmT&&m mlm-
ti©a that si^t haT® heen fr®®eiit fr«i the pre-rioas trial OB 
smerose. 
Wkmm the test®' were aaie «siag mmrewtiQ ©hloriie in sn-
©r0®e 0®lttti©a, the sex ©f the fly wa® reeoriei «© that the 
4ata eomli he reelaesifiei t© obtai» the effeets of sex om 
•the respoases to gustatory st.l*ml«tioBs, 
g, Respoa®®® of Blowflie® to 8ia.®ro@e Sol^tioa®* 
fhe aoaal respomses to smeros® were ofetaiaei for hoth 
£• em&Tim&B. -aad P. regime.' L©i»er threshelt®' oeear for these, 
Sfeeies, hmt these teets *er® iesigBM to ieteiaiit® the re-
aetioa of the flies to ©^eeatratioas that might poasifely be 
u»@i ia 'bait®. 1?he resfoasea for 0,001 aolar to 1.0 aolar 
sneroee solittloas are giwa ia tail® S, 
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M®r0«ri© eMoriA® was wry to €aj oli 
amgyieaaa at ®t«m©®Btimtl©ai(: #f 1.6 f«y '@®mt #r afeew* A 
tm ot til® flies, 'k&mmiPt i^v® fotltitn® r«8psiis®g whea tfti® 
©l t®m©r«e®pt®i '«  -©n t l i®^  p-nsto©®®!® w@3?®'  g t iMt t la t®i .  At  E .C 
t«r 0®at 0Qiie®ntr®ti#ii #f @M.,oi*ii®, th® piP0%os®is 
wa,® i»®4iat®ly withiraTO f]r«* tb® t®st ioltttioa la @t®]^ 
iastast® that stiaalati©as &t th® tarsal ®loaor@®@pt©rs 
iBiti®t«i re®foas@f* fh® fesmlt® ©f tii®«® t®sts &m glTOS 
is tatol® t. 
A 8«ri@s of test® wmwm a«i» mm ,£» am®gi®ana with 1.0 
por ®«at ast 0*5 p«3p @«»t B®r©mri# ©hloriie in ©.§ molar 
fi«©r0sa soltttioas* CQ®pl«t® ist® f®fr #@»pariaoii owr a wit® 
raage ©f @©ae®iitratloa® ®r« aot aTsilahl®, hmt these tests 
latieat® that the aersmri# thla-rii® was i8.or®, rep®ll®ttt im 
lower ©oneeatratido® ©f smeros®. fahl© 10 gii«s th® responses 
to this poises in Oiri »olar aiierose* 
A »©r® eoaplet® ®®ri®.s of test® w®r® made with F. regsiaa. 
M@r@mrl@ ©hlorlfi® was l«ss repelleat to the flies whieh w®re 
48 homr® ®f ag® thaa to thos® that wer® M hours of ag®* 0©a-
eentratioas ®s low a® ©»20 per sent of this poison ia smerose 
w«r® d®fiQit«ly repelleat to flies S4 hours ©It. fhe fli®® 
4® homrs oM war® .a©t repellei* hmt th® f«®4,lag, responses wer® 
elii^tly l®w®r®i th® pmsmmm of th® poieoa.-*- 1&® reswlt® 
of thase tests ar® giirea im tafcl® 11* 
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f* 9i C* & F«, tem @f 4is« 
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* * ' * B«ap«msgs t© Soca^it '^ Switr «t 
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f3%|# lt« mi •.mmjAmm. #* 4 .t*» a4 lioaans of lifi^ 
mA Ite #*$ Solatiem*' 
^ ^flfc ^Wryn'iT^ii i* 
flim I HMwtt f {g/lfio «»•! 
,--, . .^  t . t t • :t 
m^ m . • • »• « ^ 
m ' li® «»i « m M ^ • 
s i l l  8 8 8 8 
S S S S 
& m 'I6i) h I 1 g 
8 £ t 
6 6 
e 8 8 s 
I  I I I  
u g 
m m 
m ©• • m 
If! 
»3 m 
t 
t i» m m m m 
g»B 
l l s l l  SSfsI  
-I 
isc ig l  
Igg 
$ « n:# 
9 
S ® |  I  
Hi 
o o «<• 
^S*| 
uz 
» e> 
« H 
" a  
'SliH 
1*1 
S l o  
Ers" 
If  
- -
# ta H O 
H» O 
© B 
% 
% g 
s 
a 
e* 
m 
f 
s 
m I* 
I 
w 
© 
13 
g 
¥% i 
«* 
w 
I 
s 
£ 
I  ^
s 
«» w 
8 
i 
i 
m 
i cf I-
M 
m 
% 
m 
m 
m 
m 
iS» fS 
#• 
© 
m 
m 
s i 
s 
3 i 
•H © 
|CI 
§ I 
g 
H»-
H 
«•' 
r 
i 
s I 
s 
*4 
ia» 
i 
s » 
ef 
? 
© 
E 
» 
» 
m 
Q 
% 
i 
et" 
% 
m 
t 
m 
? 
3 
m {-» 
a 
m 
f 
S 
r 
H. 
» & 
a, 
1 H 
H H 
i 
m 
§ 2 
m 
© 
a 
& 
«i tt I T I 
- 59 -
I 
s 
! 
fSlI  
4Mk .)«< . 
' l l  
l| 
w "W 
t 
l^f • 
ill ig|  M  « S *! 
•O «• <«#: 
m m »• 
m n $ 
««' «' • 
« at 
i g | «  
«sll 
<.S8 
m 
% 
If d| li 1 t" s 
•• •• •» 
<m 
M tn 
3 3 8 S 
I I I 
eo -
» I g 
|s|ii 
St 
ig 
« Bi 
O 9 
ii Is 
o 9 # 
S'la 
s e l  
*f 
J' '  
«» m- <•* 
e  
' <8 
S'S® i l l  i l l  S * 
Mk' 4M 'IMk lilfppi 
•« S fi 
"3 g § ©"^ § 
«!§« 
i^i 
» «Slr^ 
O 
I 
I *» i 
tt 
»« 4*' 
1 
« #; ®- « «4 
•# •» 4 :3 
«• -»• « S s a ^ 
® ^ ^ 
•St M' fit 
t i i $ t ^ .$ 
t a « « ^ a 
w 
I 
«» I m I 
- m. 
C. Inwstigatloas m m«§mkama ef Bl©isfll©s to 
Iwetirl® '0Sil©i'li« ia -#ag« f«stt.. 
It Ms be®n stei« tMt go^lltnyia i»#rlQaBa 8. & F. 
aai Plomia or® 'iaf lBit©lf toy th® 
I?r«S(«'ee of 1»0 pw -©©at ii«r«mrie 0iilori€e, A few, tkat 
feat no foot for a 48 feomyptriofi following «M@rg#iie@, woiili 
glf® positif® r«sfon8©s to B,0 jp«r mm% in 1.0 molar- smsros® 
solmtioa; wi in on® or two iastaaoes, ia^lTit'aal#.. wcwiia at-
t«Bpt to fm&. 
Sise® tlie fli®s aonatM ©a tlk« hmm^mmx m%m& ^wmm 
anier eostitioas ^l®li w®r« mttBStmral for tfe® fli®s,. it was 
i@8lrafel® t© k»ow ifeat «ftr«©ts ©om#«stratl®as of toxi^t e«-
fomaiii tliat wer® r®p@ll®at to tli« nomtei flies womli h&m oa 
frm® flies. Wer® thm mml%9 of -tte» preTioms'teatii e«»j^rabl« 
to tbe reaetioas ©f fre® file# of .tb# sm# age t&-at »ig3it ocme 
is ©ontaot wit& amok solmtlcma la poisoa baitsf 
f© aetermiK® t^e reaetloa of wMomtM flies, a -series 
of c-age tests- -were eoa-dsotet ©a £. aaerieaaa ant P» regiasi at 
feape, Arizoaa fiiiriag tfce spring aat ewter of ItSS. 
1, P'laa of (gage fe«t®. 
la tie first series of teats, three iiestieal sereea wire 
•eages 10 x 10 x 10 iaeles were iisei. laek eage wiS pi^Tiiei 
witli «sill glass disfee®, 1 l/t iae&ee ia ilaaeter aai 1/4 imek 
- m 
fi9®p, wltlel. @ontaia®i tli« s&lmtl©as t© l>« testei, Alss©rfe@mt 
©ottos pais iir«r® pla@«i ia %h® 4isli®s t& prevent ^e flies 
fmrn Amwsing In thm ®©l«ti©as. 0ag@ 1 was a smeros© ©lieelE 
is whi&h the flies liai a©©«ss t© « 1,& »lar ®aer®se wlmti©iij 
©age g ©oatalaed tw© dlsfc#©, ©a® ©f 1.0 »®lar smerose aai 
tit© ©tMr »®reiirf.© ©hi©rifi« (t g./lO© ©©•) ia a 1.0 m®lar sm-
©rese a©lmti©ai ©ag© i ©©ataiaet a ilsto ©f mere^ri© ©Ml©rii© 
in g./lOO ©©.} ia 1.0 m©la3r 8w©ros©, la tM© later series a 
fomrWi ©ag© ms aii©4. Is eerie© S a wter ©&©©& was ©iSod^ 
and ia series 4 a© f©04 ©r water w&b gi*sa tto® flies, '©10 
flies were S4 hQmm ©li at tli# %©,giBaiii,g ©f these experimeats. 
®ie ©age© iwre Isept ia t&@ ©pea %m% ia tb© sbaie of a 
femiliiag, siaee t&e SM»er teaperatitres in tfe© 4ir®©t simlii^t 
at feffipe are s© higli ttoat flies ®ft«a hm&m9 iaa©tiv® iailBg 
tie Iieat of tie iay. file© ia tMe »^©Mn© were ©feserrei to 
© fe@e©»© qt^ieaeeat a© t&e air teffiperatmr©© approaeiiea 100 F. 
Tk@ ©©Imtioas were kept fresfe t® prewat a ©oaeeatratiag of 
the ©i»p©tiai» ©fferet^ tm© t© ©^^©ratiea of th© water. De-
tailM ©feserratioa® mrm aat© ©a the ©©tivity ©f flies aa4 
tkeir reactien©, ish.&n they ©aae la eoataet with the T&riona 
®®lmti©ns. 
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alighted OB tk@ iisb. 
A M0t.er p&rm&t&g& ©f tli@ film Im ©ag« S t&sB 
ti€ th&sm im the &kmk eag®* S«e« of tb# fliem tkmt earn# in 
60iit®et with til® ©©f^mri® tWl@rii« m&y possilly is®w iiig®,»t-
M ©aomglt ©f f®iscia %» kill ®itli«r whm ©leanisg 
tlisir app»ataf«sj m f##ti»g m sm&ma^ solatioa, aaft 
iagestiag. witi, it ©f tli@ p«i8©a s®lati@a tMat 'i^amiiie'^  
m th®lr app«a4ag«s. 
Bl.®wfli»s tliat a» &®pt ia, a 0©«1 pla#© mu mrvim for 
3?#latiT®ly l©Bg p®ri©48 wi.tl®mt foei or water, leaping thm 
fli®B im ^rte«ss, wiil@Si ®®iaa»s %hmm t© tmiesesKt, als© 
teats t© l®sftli®a'tb®ir IITO®, a# ®ff®®tii ©f &i^. tiffipera-
t«r«s are iBii@itt®a ia tk# t®st» ©a £. r®gima. The i@ath 
rat® wa» gr®at®r, aat thm ®ff«©ts ®f starratios »©r® rapii 
is t®st® eoiiim®t©i €ariag tl® siim®r »©atits, Bias® faat® id.ll 
sxplaia what appears t© fe® a la«l ©f &@B©g®B®ity im th® re­
sults for tk® ¥ari©ms tests. Im thm @xp@ria®ats' eom€u©t®€ 
aarisg warn wmthet, tk® afe®«iiee ef wat@r ©a^s®€ rapli 6®atb. 
®f tk® flies WitMa, a few k©mrs, awfear iyiag is tit® 
eag®, ©ontaiBiag a© foot @r watar, parall®l» ©l®»®ly tifeat ©f 
til® ©ag® ©oataiaiag marsari© ©Morii® im «m®r©s® a©lmtion. 
A©©®ss t® wat«r raimaai tli® teati^ mt® aai ©aafelei a 
part of tl» flias t© «rfiv« t&® test perl®t wit&omt f©o€. 
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li^i iMii Mth i^iMi 
. A stmiy ©f th,® f-«eti©as of Ik® gmtat&Tf ®k&mmieept&rs 
prm&mt a mw &ppm&&k t& tk® g-tmif of 
is ia«®,©ts lia'flBg ©xttiisltel® parts,. smm of tli® pfe.as®s 
of tblm pmMm shmM te« gtwm gm&ter ©msMmr&tim la fm-
turs stmdies ©f tJfcii kial, Mmy md laterestlag 
fi«lis laT® mom &r less a feearimg, m tMs 
Attfrep-te® t© pr©v@ tJtot a stag# ®f ^ %ag%# ia iasssts a©®s 
m®t #xist jfeair® l®«a sad# maialy tbromgl, th9 w&wk &t 
Sis »©st r«e«iit w&rk, M&Imim (19341, «8 after a 
1mm p®rti©B ®f t&® w©rk ®b ismiMifli«s r@p®rte=fi im t&®s© is-
TestigatisBi, was ©o«pl®t®i, ^#b tJl« ®©aiiti-®as, be 
st®t®i tts ae®«s0ftry t© stlaidLat® r«sp®ai»s, w&m ms®i ©a tk® 
toaiMiflr ©f aa ®lfa®t©ry aatmr® wmr® o©t fomi. 
Tk® a«®ti®a of IMs tte®sis., ia tli® »®iai#€« ©f M®iiid©© 
w®ra f0ll®i«i, ©a %h® gttstat©ry mtmm ®f tarsal sttoalatloas 
im® Soa® «ft4®r staiiiarila«i. ©©ailtims a»i eaa Is® .tBpli@at«fi. 
fli© <la%® do®9 aot oonfira tk® e©a®lmsl©as refte&»€ fey M®Iii4o©. 
It is li#r® sioTO tMt tfe® r®sp©as9® t© a©a-wlatll® eempomts 
ar® i®fiBit®ly gttgtatM?y, 
la i®t®i»laisg tfe® r®p@ll®at ®ff«©ts of a ©«p©iiBi ly 
%h@ m@%kQ& assi la t&ts paper, thm im'r®@tigat©r ^©mli inelM® 
fB ' 
in th& sm&rmm wmp&mmB to stimmMtimB &f tk& pr©-
b0»©is. Tkm 0M«©ks sho«li, slse stew wfeetlsr &r net tM® 1b-
TOSti! imgBmt&4 the ©ff®r«i attfakente. «• fly pepiilatioa 
-giw r®gjp-oiisss t© tarsal i^i*mlatl©as tomt at th® S8®a 
tiffi® r»fiis® t© fmitf tk# a#r« #«K^let9 ttst .o» t&» antrltiomal 
#©Btlti@a ©f tfe# fll#« la til® fto©!: is «#sir«lil®. 
lBt-«a0iT« itmiles m adst &t t®xl® m^A 
w®r® TOt podslfel®. a®sr i»t«r®stiRg 4®ta esn a© 
i^mlbt b# tmm& hy malm tfefis® sasi# fOBfomt®, sM #x-
paaiiag %hm lavtistlgati^as t® e©ir®r a wiier- raag® ©f emeeii-
tratioas. 
Th» lil^-wflits w#r© t# hm m&m t©leraat t© mmrmTi® 
tWl©rii« ia s««r©g@ s©liiti«8 %hm& w®r« 'It^msefli#®# ffe# thnts-
&©Ms for ooBpouada t®st-®t wmm t&m.^. t© •rarj witli tii« iiff«r-
«Bt ap9#i®s. 
P®ars©a aM lielaM«oa flfM) r®pQrt.®4 tEat tli® stlsmla-
ti©a fro® a Arc®^ of ©ff«r®t- g9lati©B a©t@t m tfe® pK>l©seis 
first, aat later ©a t&® t&m tarsi, tm #xp@riaeats witli a 
larg® atiafe@r ©f %l©wfll®s, it was ©fes#rTe4 that th® s@tii®m©® 
of s-feiBttlati©!! was tli® r®vers« ©f that r«,p©rt®a "by th® above 
amt&©r». Sim®® flits- eaa ist®et sismt®- t^^atitie® ©f a s©lm-
ti©a-, it is p©®sitol® tkat tit® iaitial @©a:ta©t .witli tarsi 
i»as @T6rIo©k#t. 
- f 3 -
la ©a m9vim&&. a fwm 
%m%m wQTm aai® im wMeli tli® e®a®«iitrati@ss ©f emarmm w9T@ 
varisi tmm 1 »@lar' %© ©.i »©Xar, Wm i«@sf©a»as t® ®.S 
«©lar *»r« X©wer fl©8@ t® 1 *olar,. tfei« ©mmmtm" 
%.lm ©f ©W.©rl,i# ipiiiaiBeil 
Si«»« lata im41©«t# ©tli«r ©p|s©ytnsitl®» for fmtthmr 
@tu&j m til# fhFsi®l©gr @f %Mm giast«t©if r®«#ptlo®s %f 4«-
%hm if©l# hf tb® attrab«at, %© wli«M a. p©i®©» 
has hmm &Mm&, ia tb® ©&^©r®©«pt©rs. 
®h.l©i?ii9 w@,s ns«i »xt@asiw^ ia tfees® laws-
tlgatloa®.. a® i«ffl©ast3patt« ®f a t©xie ®<»f©»at hmw%&B a® 
lahifeitoff ©a t&® taetil® ®te«®f®®«pt©rs is ©m® @f 
*oit lmp©rtaiit fiaitag® la tl@®@ stMi®®. It 1# B®t 
loiom i^t ®®ti©» tfels ©©mfomi hm m tk® 
ft.9 salt mmr rmaia. ©a tlm tQllmtm testtag* im mt-
fiti^t t^aatitl®® t© aff®®t tli® r®gf©Bg®8,^ femt tMs i« not 
ia4i©.at®i t@ fe® trm®, Bi® asF®mri©. ©M.©ili« appears t© fear® 
s®»@ a®ti©B ©a tte® aigrr®® ®f t&® tarsi, ffe® treat ©f r®®©^-
mrj was iefisit®, femt tM® r®®«ilt®.for tii® mri©ms ®xp«na®atal 
gr©iip« w®'r« not fe€«Bog9»#©ii», Fr©%a%ly ®©at of tkis tf«iriati©a 
«®B fe®. ftttriiiitsi, to til® ft©t Itot til® lesgtM of @xf®.»ar® to 
t&@ a®r©m'ris ®lkl®ri,i® solmtl©»® wa® net staBfiartissA. 
fh& sex of til® ^©tt»®fli®® was a©t i®t«i«im®i| Mt Im t&s 
lsi©wfli®s, S8X mm a©t am lBp@rt@at ©©mtrl'femtlag f®©t@r t© tfe® 
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fi, mmmt msi 
%m fb® hmLmtly^t Kwea MmmBtim L,, to®s nm% glT« aa 
©lf»©t©rf imsfOBS® t® 1 mlm sm#r®s© with fefusfe-
setlicni @f 8®f«m liif® sat wat@&-jgpla»s setloa ©f 
K0l®i@©, fit# »©a-T©la.til« ia stssoms stiam-
lates r®®fc«s®s ©aly whm it ©cw®8 ia -©iMitast nitll tli® 
re@®pt®» ©f tit® tarsi or 1&® ®ral It i® «-ri4®iit, 
t&»i*®f©r®, fmm th® staa4f®iat of fmttioii ®ith®r Ci) that 
th® »o-eall®t ©Ifaeto:^ pmm o-a th® tawi »tt®t be ©apatel® 
of r®®®i?'isg tast® stimaJli m€k as solutions gitsj 
or, if tha ©Ifao'tory por®# ar®- ®x®lm«l"r®ly ©Ifaotory 
©th®r s®a®® orgajas,^ a® y@t mmi®8erife®d, smst exist wMoh ar® 
©spafei® of reooiTi-ag tast® stia«li,. 
B. A prmQ^mm for ij®t«miaiag th® @ffoots of toxie 
®«f#«iits ©a th® fmstatory e&.®ii©re@®ftor8 is om-atiaed, ^i» 
pr©©®im» eoaaists of rooorilag th® r®»f®as®® of th® flies 
to l.i aolar smoros® to wfeioh a giv®a o«fo«Bi has fe®es aM®4.. 
S, la th® ai'iilt hom»®fly, th® eheffi&r®®®ptors of th® 
pro^osois w®r@ foiisA to fe® sor® sessitiY® to e®rt®is ®c«p©mt» 
thsm w®r« th® i^««i:r®®®j(tors @m th® tarsi, fh® fli«s i»«r« 
fomsi, m afproaohiag a irof of lit«li, to a®t®®t its pr®s-
•a®® ^ro«ii^ th® tarsi, fkm stimnlatioa of th® tars®! s®@i®mts 
- fi -
ter a mBpGWtmm ©f tli® 
4. S®a®®afeats.©as th» f©ll®wl»g ©€aip®«iii® Cg./lO© m*) 
im 1 m»lm m^rmm mm n©t eai aii not 
mst@ylallr laMfelt tlmrlim at 3.S grass, 
s©ilw flm©slll#at® at 0*i gmm, ®jp##.ai©tts aelA m% 1..84 gra»«, 
p®t®ssi» tlmiA€9 at 10.# giraas,. p©tasslw» i®iat® at 10.© 
gmms, mi, mMm l@4&tt at t.© gfws. 
5. i^ p®ll«B  ^ t© til® tarsal i@li«»©r«©«ft0rs 
ims ^©« by tJto ip«BiiiBS.Bg at sat &b&r& tbe f@il®w-
laf @®a»®®,tf&ti0m» |g./l©® la 1 »©laf' sm#r©s#; merenfl® 
©M#ri4® at ©.5 giw, mmmi0 asit at ©,1S g3f«, teariii® l^©r-
it® at B.S, mmm-p petassiw et &hmt 10.0 gifw®, 
89moal,» St $.# gi«s, i©4it® at f.i fppfflks, amd 
sw0iiiw £0tat® ftt B.& fim®. 
i. a® &#m8®fli®» A®w«i larg® ImMrMml r&rl&tlm in 
t®l©»B«® t@ tk® t®st .s@lutl@a@.. , Bm® ©«p©«ai® ®m& as 
s@aim iMit® gair® iata wM&h mm teaslsttat la t»®al, femt 
hmmgmmm Tmspmm&m mme net ©ltaia«i. 
f, Kefemri© <&l®ri€® at & @©»©®at3ratl©a #f i.O grams ia 
a 100 e®. s©lmti©ii Mat a lefiait® ialiibitoiT &ftmt ©a th® 
©f ttos tarsi, tfei® prnvmrnt^ A tk& atiiittiati©m 
®f f«»lj©sels r®sp@as®s ia stt%»et««it twro.se- t®®t» whiQh f©ll©w-
ea i»»iiately. Sra€ml rmmmrf mmmsrmi. ia se»a ©f tM® fli@s 
aftar 1 t© § hmurmt ami nemal rasjpess®® ©f tli® fr@1&©»®is v®*® 
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f. 1. 
Ifgg.. Tmvm&l S«a»#@ mrm Worn 
ggg1bli«yia mg^ellsrla Wmh, , 
3S J ^ 
IfSS, Fr®fe®seis l#sf®as« of laseets wlt^ Sp«©ial 
Mafemmm t© Bl.©wfli®s, Aim., W&%. Soe. Am.. ESt 
g.4l-g44. 
I9i@. fh« BlL^sl®l®gr 0f Inseot S#m0®s. :&t€i®ol©gi@a 
toerlsaaa M: 2gi-380, • 
AntersQH, Imits®, 
i@M.. Bi® seasitl-fitr e? tSi# l.®ss 0<«oii lattairflles 
t© Sufars, ^•om, fep. S©©1, it* ss§--gs9. 
ia«@r, I,«awig. 
Its®. t®8^ttaelc®p&|'sl©l©gi8«&« l&t®rsm®te«iig«s aa Was8#r-
Fltyslol. a®: Itf-ltO. 
Oafflpfe«ll, ?. t., Soil if W, , asi imm, M* A» 
19$4. mm-mnrn lxt3fa#t« ©f »®r,rl® Mm% a® Soas® fly 
ipf^s. !• Kftt'iiods aafi iwsalts ©f I,a%©rat0iT f««ts 
of Sctraets ©f D«rpia asi l©©ts* S®ap 10s ®1, 
m,, m, 8f» 103, lOf. 
<3row, i®l»a.. 
liSS. fk% &t tit® ILsfs of §®rtalB Caliipl©ri-
4a« t® Sa®#llaMts®» Pl^si©!, 2@0l. is 1&-SS. 
D@QBl®r, 'S. G. eM f, 1. 
lit®, ffee fa.wal a®«f©as® ©f t&® H©«s®fly, 
Mmata a®»«s»l®a' !.•, t# S*i®i?®s® mi. I»«fml®»®.. Am. 
'iSt. so^ i». 'ges 4#f«4f4.. 
itia. a® ©mstatofy latiir® of tfe® 0&®B®t®rsal sttamlatioiia 
ia t&® l®m®®fly, Ummm L, imr* Sep. 
2o©l. 
19Se. iff®®t» ©f 0«« Poisoss la s©lBti®Bs 
®a %hm ®f tl® l®tt®®f ly, Mna®® i#ii®®» 
ti®a I., i&mr. mm. Jtet. M: f4t-f4S. ^ 
- ft « 
Wimmt #• 
IfSf* a»i. la terms Lafva®. 
B1®1. »«1.- fti f-iS. 
llteai, %* ?. aiit 1* 
ItlS, Th® l®«f©ms® §®iii K®^8 to ¥«rioa® 
Sugar S©lttti#as, fear. 1®^. Sat. Ms 
MMStrm, i*. S. aad li®lari#©a, §* E.^ 
19Si, f^i® A®tl©» ®f foii»li®&yA® ©a tli® Malt Hims® 
y3.r» ^g®®a iaaeatttm. 1,, fomr. ^e®.. &t. if: 
lltrisgltaa, 1, 
If^a. IKi® iea»®s ©f K®tMm®fi & 0o., Ltt. 
"tii + iS« pp. 
ItSife, ^ tit® f®i«aX S®as@-org:«»s of I,®fit®ft®r@.. fraas. 
l©|r, S®®» @li i'S-i#. 
F@r«l, A. 
Ifl©. Bat SiBa'®sl»%®m i.@T lB8®kt«a» pp. 
1, X¥ + ffS pp* 
Fristli, E, V, 
forsuetk® »ti®r i@a t«r li®a®a, Bl® 
l®twrwis®. ISI SSl-lSf. 
Tdirsw®!® «%®r 4®s Ses^lMielcssiBa fier li® 
Satmrwis®. lit i0f-SlS. 
T®3P»m@&« il!®r i®a @«s®l»s@t:»®iaa 4®r Bi«m»a. Bl® 
Satmii»i®s, ISs lit-lf i, 
l%®r i« '#®s©lBfca@kssliia t®r Slsa®. 11a leitrag zwc 
vsrgleieliesi®® Ffeysioltgi® ies i»s©laieek®. Z«lt®elir. 
f, ¥®rgi, Fhysl©!, ®ls, 1-lSf. 
Hasllagar, Fsfitz. 
If Si, tea ^m^mekBmim wm galltptooim ®gytte®'' 
®«eltfila M®£g®a mA mfe®? «i® tm .2w®k-
«m aat iar®lt ii®®® Fli®g®. 
a®lts@&r. f» "f®rgl. PHystQl, Ms fl4--M0» 
l®wltt, 0. €• 
ItM. fk@ l®tt8«-fly Unam aiM®®tt®&. Ubb, WBi'r®i'8it|' 
Pre®®. Hfflftlirilg®.' 1FT3SF"pp. 
ItSf^ 
1918. 
1S30. 
lfS4. 
A, 0. aai S. U» 
191f. mmrn Wlf WQimm tm- mt^mw aat S@-splt®l Us®. 
mi,. iBt. 1@S. ft :iS?.SSS,» 
laiia®, #, 
ifgf. liaig® i#a isseiaaekss'laa €®r Hoitig-' 
1®®!. i&hrh, t Atet, f. allg, 'a©®!, m. 
Flysiol. Ml iaf*314. 
lilS. • lialt® t®a iat«»a®ag®ii®Ma@ls#iaB 
i@r araMr%«, Ah%* allg. 1©®!. 
m, fiiyaiul. Sti 
I^aaic®, 1*. W«, ps»aa, ®. f. 0. ant l©ark* 1. 0. 
If SI. ffe® efriw©t3p©pi@ #f ti® S©ase Wlf, tli» 
0ie®«a WQttlm fll#s, mi th% Wlmt Bl©wn.y* 'If. S, 
B«pt. Air, fesl. lal* MfQt l-m, 
I*©4S®, ©ll-f® 0, , 
1018.. M &t til® i®ji®®-l»a'0tioss of ?li«». 
Bal. lat. .1®9. is Itt-lSl. 
llay®ball, 
ltS&. Tfa® I*o®atl©a ©f 01fa®feisy is laseeta j 
A WBfim of lxf®rta@Btal lvli®ii®®. Tmm, l®y» 
&t. S®e. I»«i©a. 
IfSS. Oa tb® ©f tk® 0&i®®f®@®pt©rs ©a tit® 
JijRt«aaa ®ai f®s^-tai'sms ®f tli® l©a«y"-%®«, apis 
I,, i&wt^ tep. ii®i. lij i?-ai. 
Melaio®, H. 1* 
Ifl®. fl® S®ii.®e Oi'gsas m- tai® l©iitfe.p«arts ©f t}i« B©a«y 
1@®, ]feili&.s#alaa *t®e. §@11, SS? i«Si. 
If IS. Olfa.@t0sy ©i^ass ®f Biptsra. fsmr. ®0»par. 
l®«rology. tfi 4Sf«4S4. 
IfM.. i3hmmmmp%&m ©f BlDwfli®#.. Josif. M©rpM. 5S* 
44S-4f5. 
B. 1. 
If 11. M lxp«Sfto®Ktal Steiy of tb® f®»al Oli«B0r«@«^t©x*s 
®f K^f&alid Bttt^^fli®®. Ixp. 2©©1. 
SSi lfS-a©S. 
- SI 
Ifgia. S«»»ltivity &t th» t&rml mt 
l#i pyy^tls- atalanta L%m» 
lowt, lEf» 2©©1, 35 J ff-il« 
l®a2%. A Qmaatitatiw St^y of f»sal Bmmitivltf t© 
Soltt%i©as. #f Saceharose, ta IM Aitelml 
atalanta I'lsmy., Ixp, E©©1« SSs 
Ifti.. ©&«*l@ail a#aiflMfity ©f thm -fmsl <sf dertais 
Mttseii flim. 11#!.. Hil.. Sis liS-lfi. 
Ifgfa. ^ffe® efei»i©ai S®ms®8 ®f Ias«®t». 1®t. Bi©l* 
#1 io©-ni» 
Iftffe,, f&® '©Meiilftiti g«a®itSirity ©f L#g» of Blow-
yeaitygia I.iaa., H® Tayisas Sagars.-
2«ltsefc» f, 'imgl, 11: 1-Si. 
IStl. i«ii8iti?ity ®f thm Qml lofeas @f tk# Pr©ls©sels 
of -a® Blowfly, g^lipliQya y^adt^ila Limm*, to 
farion® Swgaw. tef'* $&i Itl-lSt. 
19m» fit® f®sta®t Gls«ii®^@«p%OMi ©f H0a«y B««, 
Mellifei*®. Lias. JTomf. Ixp# Zml,. il? l?8-3t3. 
Park#?,: a, H. 
IWBZ; Bm&llf fast# .a»t Mliet S«as®# is tk# T©rfe«'b»t«®. 
I. B. Xipftaeott 0@., l§2 pp. 
Pairmaii, B. G., Lmk&t 1. W., f» a,, m€ Mmrk, 1. S. 
IfgS* fes-fe# ©f Bl@idF Baits sad l®iJ#ll«its ^iriag 19g6» 
W, S. »®ft. A®?. f#t^, lt2l« mt 1-14. " 
P®@rsoa., A. M. and 0» H.. 
lfSS» fli® lelatlim f®xi©ity of frlM-o§tm Afseatt® aat 
Ari8«Bl.©m« Aeli t# ,tb.® 2om»« tly. lusoa tc®f®stl@a L, 
leoa, »t.. tis 4S«-4fS. 
llelia,rt®©B, 1, S. 
Aa lffi®l,«»t *@Ai« f&r Mmwimg l0ms#fli®s tfcpomgli-
©m% T@ar. S®l«iit®, f« (lifSh SSt-Sil. 
mplw, I.. ». 
1®14. S»as® of fmte im las«ets. FaMiog im s. Afrio®. 
9 Ci ©4h 446. 
- -
Slpl«F» 1. aai fen l»«i€9a, P. *. 
Its®.* stmai«s mm 'i^sta'to'fy l«a'©tl©iis and ?@#a.is.g ©f 
Wattl# .wl^tli. Sp#8iffll r®f®r«ae® to SMst#t 
jfeliag®. Sei. lal,, mim. S. Africa 
148? 1-tf, 
Us®* 
IfSS. Wat®rsii#limg@ mb@r «©ii A«wi»:#b#a iiaa fe«ia st&wmr-
mm Kmlhm-m&Mmk&Tmr lyiremg leltael^r. f* 
?«rgl., arel©!. SSj 543-ifO, 
l®®rk,. S, ,G*,-Faaaa, B. •©••, f. S., aai I^aaiE®, 1, w. 
If if*: l®f©ll®ats f©r :Bl®wfli®s,. latest.. Biglja®#?, Slii«. 
^ lit 4tt-4tS.. 
Sa«4#©®r, 0. f. 
If38. St«tistle«l Itthods AppllmM t© l3Ep»ria®at® ia 
Agrlealt\i» «i Biology-. e®ll«giet« Pre®®, Ia©,, 
Ja@®, I®wa, xlii + 38S pp. 
Saoigra®#, 1. 1. 
lfS8. Frincipl®® ©f K®rpli©l®gr* *®§r®w-Hlll to®k 
0©,, Inc., l«w T®rfc. 1:e 4 #if pp. 
V « r l a i B ®  , , ] £ * • '  
tmf» I»® S^t«imials» ta ll@i«^ml«i®at 1® ?r«p® «t la 
fly»i@l®gi« fe ®©it #li®a le® I,®fli®pt«res {Fieri® 
rem® itaa.) Mm* ®t Iwl. S©®. latMol. i®ig.. 
lf$T47-lSB., 
W»is, lis® 
ItiO. V®rsmelM» ib@r M® #»sel»a®&®«i»®ftioa iwrefe €1® 
f®rs®a ies Ateiral.®, Pyr«®i® atalaat® !,.• Seitsotor. 
f. T®*^* Fkyaiol. llilB^-S: ^ 
Will, f. 
ISSS. Baa ©«setea®k8#is« -tftr tm8««®m. t, 
m®®®ii., mt @?4-f©f . 
- Si 
fill. i^tMrOWMDCEMtS, 
I, iiisli t© «a^^s« mf gjp®ti'fcma« t© Wt* 
a.. H. li©liart«#m fmr Ms mMm gaitamt# imrimg tie pi?o-
greflg ©f this 3p«s#ar®&., aai f#i» M® TOggsaM©® of tMe 
• «sttag fyoM«| Wt, e. J» l^ate:® ©3?. 1, H. .Kaight, wfe® lt@v» 
tm%nemtlf glf»B mlmafei# a»sisti»@e and ai-rit#. 
• 1 wiafe t© %hmk Wr, B. »• lliaaiiik @f tbe- leparto®it of 
Zaol#^., WaiTsysity of Miaa^aeta, Kiaa. , ifeo lias 
tla# t© ti»® gi vea •raimaM# »agg®sti®aB., lsp®@i.aXi|?', to 
I wisk t© tMaak Br. Iftasi@h f®y rdatisg, ©tltlelaiBg, aat smfe-
»ittiiig fQ^ pml»lioati#a »@#tl©a ©f tit® %hmals ©a "Ifee ©an-
tatsiy Matmr® of %hm Qkmotmtmml Stimmlatieas i:a the Mmmtlf, 
Mmm Ammtlm !>.» 
fte tit# f©li©wiiig I wiA t® ©xfrdss mf afpj»^ei®ti©aj ®3r. 
f. 0, lisMpp &t %km W, S. Bttr@a« ®f attc»0l©gy 'aiiA Plamt '^ aar-' 
aBtia® tm his la t&@se eoirpe^ia^ts wtth 
Br. 1. W. Lftak® w&© smpplitA tli« St®#! ©f Ismsafllas wlt& n&lefa 
to ©«pl«t# tlia mxprnwimmta •Mri.m tMs past wl»tsr faa^rtef; 
Kr. 0. Smo^ w&os« at^e® ami ®s©@ttra««ii®Bt &a¥® »x:t®a<i«i hm-
|r©s,# t&at p«rl.©i ife«a wm mrm f®ll©w »t«!ft®at® at Imm Stats; 
Mr. lajpiiia t&r €wiwl.ag th® grapks. 
- S4 -
IX. mtk 
mmm-t Wllllaa p. 
m&lAm mmei A, M^Mlr 
©at# aat pise# ©f 0@t©fe@r 1, 19§f, Mmrmk, OklBhmm, 
lim.®ati©ii.i 
Mf elmmtmMj Mnmtim was iitetai»«a ia a, rami 
ia Liaeela 0klatk&m, Wkm gi»a4# mwmty etxami" 
nati#s ms pass«i ia Ifgl, aai^ I attsated ligh S&MqI at 
Wnim QmAm4 So, 1 for me m4 om«-lislf ysars. Mr 
eitteatiom was ftMipl«t®4 at M&Zani Behml, M&tmM, Okla-
hQm, wh@rm I was graimatsA ia Maf, 19®. 
• la S®pt«0it>«r, lt0® I •at«r#i OfclaM^a A. ami M. @Qllog«, 
aoi was ®raimt:»i ia May, IfiE mmiwlm ia©lj«l®r of 
Seiaae® SNigr®# la Agrisaltmjf®, wit! aat«®l®gr as a maj^r. 
Tht® Master ©f Sei®B«® ©«gra« wag r«®«iT©i *ar» ItiS, By aalor 
i®s eate»©l@gr wi^ a ^tasr amt ^kmxdstvy aia®r. Prefaasor 
G. 1., Saa1i®»i was ia ekarga nf w aajar w©rk. 
